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PROBLEM TO BE SOLVED: To attain high speed processing and to 
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advance. Then the pixel data stored once in a main memory 29 are 
given again to the RPU 23 and processed in post processing for 
general image processing after the software program processing. In 
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is executed, this processing is significantly accelerated and the 
processing over a long time by the CPU 24 is reduced to the utmost 
so as to reduce the power consumption. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are . not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the image-processing circuit which performs a predetermined image processing about the image 
picturized with the image sensor in the picture input device. The real-time processing unit which performs a 
predetermined general image processing by real-time processing about the pixel data by which a sequential input is 
picturized and carried out with said image sensor, The main memory which memorizes the pixel data outputted from 
said real-time processing unit at least per image frame, It has the CC section which performs exceptional image 
processings other than said general image processing as software program processing to the image once memorized 
in said main memory, and is stored in said main memory. Said real-time processing unit is the image-processing 
circuit of the picture input device characterized by having at least the selector which chooses the pixel data by 
which a sequential input is picturized and carried out with said image sensor, and the pixel data of the image once 
stored in said main memory. 

[Claim 2] It is the image-processing circuit of a picture input device according to claim 1 . Said real-time processing 
unit It comes to connect two or more image-processing sections one by one. The image-processing section of a 
forefront stage It connects so that the pixel data of the image once stored in said main memory may be selectively 
inputted through said selector. At least one of the image-processing sections after the 2nd step The pixel data 
inputted from the image-processing section of the preceding paragraph of the image-processing section concerned 
and the pixel data of the image once stored in said main memory It connects so that it may be selectively inputted 
by other predetermined selectors. The image-processing section of the last stage It is the image-processing circuit 
of the picture input device characterized by having connected so that pixel data might be sent out to said main 
memory, and connecting at least one of the image-processing sections of the preceding paragraph from the image- 
processing section of said last stage so that pixel data may be sent out to both the image-processing section of the 
next step, and said main memory. 

[Claim 3] It is the image-processing circuit of a picture input device according to claim 1 or 2. It has further a timing 
generator for carrying out order of the timing of said real-time processing unit and said image sensor of operation. 
Said timing generator When said selector has chosen the pixel data by which a sequential input is picturized and 
carried out with said image sensor The synchronousr^control function which synchronizes and carries out order of 
the timing of said real-time processing unit of operation, and the timing of said image sensor of operation. When said 
selector has chosen the pixel data of the image once stored in said main memory The image-processing circuit of 
the picture input device characterized by having the asynchronous-control function which carries out order of the 
timing of said real-time processing unit of operation, and the timing of said image sensor of operation to 
asynchronous. 

[Claim 4] It is the image-processing circuit of the picture input device which is the image-processing circuit of a 
picture input device according to claim 1 to 3, and is characterized by for the pixel data concerned covering multiple 
times to said real-time processing unit, and inputting them repeatedly cyclically from said main memory when said 
selector has chosen the pixel data of the image once stored in said main memory. 

[Claim 5] It is the image-processing circuit of a picture input device according to claim 1 to 4. Said real-time 
processing unit. The pixel data with which transmission and reception are performed between said main memory and 
said CC section It consists of component data which are four pieces to which the predetermined data length was 
given about each of four pixel components. At least one of said four component data The image-processing circuit 
of the picture input device characterized by storing selectively one component data of arbitration processed within 
the general image processing within said real-time processing unit. 

[Claim 6] It is the image-processing circuit of a picture input device according to claim 1 to 5. Said real-time 
processing unit When the pixel data by which a sequential input is picturized and carried out with said image sensor, 
or the pixel data from said main memory is pixel data of 4 color system While each of the data of each component of 
four colors of the pixel data of the 4 color system concerned is stored in said each component data When the pixel 
data by which a sequential input is picturized and carried out with said image sensor, or the pixel data from said 
main memory is pixel data of 3 color system To the pixel data of the 3 color system concerned, in addition, one 
component data of arbitration processed by the data of the component of four amorous glance within the general 
image processing within said real-time processing unit The image-processing circuit of the picture input device 
characterized by having the function added as predetermined description data of each pixel data. 
[Claim 7] It is the image-processing circuit which performs a predetermined image processing about the image 
picturized with the image sensor in the picture input device. The real-time processing unit which performs a 
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predetermined general image processing by real-time processing about the pixel data by which a sequential input is 
picturized and carried out with said image sensor, The main memory which memorizes the pixel data outputted from 
said real-time processing unit at least per image frame. It has the CC section which performs exceptional image 
processings other than said general image processing as software program processing to the image once memorized 
in said main memory, and is stored in said main memory. Said real-time processing unit When each pixel data by 
which a sequential input is picturized and carried out with said image sensor covers a multiple frame, each pixel data 
in each frame from the image sensor concerned is received. The image-processing circuit of the picture input device 
characterized by having the accumulation processing facility which repeats the predetermined number of the 
accumulation processings again memorized in said main memory after adding the pixel data of the homotopic in a 
fr^me before once memorizing in said main memory, and performs them, 

[Claim 8] It is the image-processing circuit which performs a predetermined image processing about the image 
picturized with the image sensor in the picture input device. The real-time processing unit which performs a 
predetermined general image processing by real-time processing about the pixel data by which a sequential input is 
picturized and carried out with said image sensor, The main memory which memorizes the pixel data outputted from 
said real-time processing unit at least per image frame, It has the CC section which performs exceptional image 
processings other than said general image processing as software program processing to the image once memorized 
in said main memory, and is stored in said main memory. Said real-time processing unit When each pixel data by 
which a sequential input is picturized and carried out with said image sensor covers a multiple frame, each pixel data 
in each frame from the image sensor concerned. Before once memorizing in said main memory, the pixel data of the 
homotopic in a frame It has the circulation addition processing facility which repeats the predetermined number of 
the circulation addition processings again memorized in said main memory after adding carrying out multiplication 
with a predetermined weighting multiplier, respectively, and performs them. Said weighting multiplier in said 
circulation addition processing The first multiplier which carries out multiplication to the pixel data of the homotopic 
in a frame before once memorizing in said main memory. The image-processing circuit of the picture input device 
characterized by being beforehand set up so that it may consist of the second multiplier which carries out 
multiplication to each pixel data in each frame from an image sensor and the total value of said first multiplier and 
second multiplier may always be set to 1. 

[Claim 9] It is the image-processing circuit which performs a predetermined image processing about the image 
picturized with the image sensor in the picture input device. The real-time processing unit which performs a 
predetermined general image processing by real-time processing about the pixel data by which a sequential input is 
picturized and carried out with said image sensor. The main memory which memorizes the pixel data outputted from 
said real-time processing unit at least per image frame. It has the CC section which performs exceptional image 
processings other than said general image processing as software program processing to the image once memorized 
in said main memory, and is stored in said main memory. Said real-time processing unit The image-processing circuit 
of the picture input device characterized by having the pixel amendment function which carries out the multiplication 
of the predetermined pixel amendment parameter beforehand memorized in said main memory for the predetermined 
pixel amendment including a shading compensation to each pixel data by which a sequential input is picturized and 
carried out with said image sensor. 

[Claim 10] It is the image-processing circuit which performs a predetermined image processing about the image 
picturized with the image sensor in the picture input device. The real-time processing unit which performs a 
predetermined general image processing by real-time processing about the pixel data by which a sequential input is 
picturized and carried out with said image sensor. The main memory which memorizes the pixel data outputted from 
said real-time processing unit at least per image frame. It has the CC section which performs exceptional image 
processings other than said general image processing as software program processing to the image once memorized 
in said main memory, and is stored in said main memory. Said real-time processing unit is the image-processing 
circuit of the picture input device characterized by having at least the function which chooses said accumulation 
processing facility according to claim 7 and a circulation addition processing facility according to claim 8. 
[Claim 11] It is the image-processing circuit which performs a predetermined image processing about the image 
picturized with the image sensor in the picture input device. The real-time processing unit which performs a 
predetermined general image processing by real-time processing about the pixel data by which a sequential input is 
picturized and carried out with said image sensor. The main memory which memorizes the pixel data outputted fr-om 
said real-time processing unit at least per image frame, It has the CC section which performs exceptional image 
processings other than said general image processing as software program processing to the image once memorized 
in said main memory, and is stored in said main memory. Said real-time processing unit is the image-processing 
circuit of the picture input device characterized by having the function which chooses said accumulation processing 
facility according to claim 7. a circulation addition processing facility according to claim 8, and a pixel amendment 
function according to claim 9. 

[Claim 1 2] It is the image-processing circuit of a picture input device according to claim 1 to 9. Said real-time 
processing unit As opposed to the attention pixel which has a 3x3-pixel register and two line memory, and is located 
in the center in said 3x3-pixel register It has further a pixel reference block for referring to the pixel of the 
perimeter, and the colour selection block which performs pixel interpolation about a color component to said 
attention pixel in said pixel reference block. When each pixel in said pixel reference block is the pixel array of 2x2 of 
4 color system, said colour selection block While the first data processing which performs the interpolation same 
about each pixel as mutual performs pixel interpolation, when each pixel in said pixel reference block is the pixel 
array of 3 color system One component in the pixel of said 3 color system is used as a pixel of four amorous glance 
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within the same pixel array of 2x2 as 4 color system. The image-processing circuit of the picture input device 
characterized by being made to have the function to perform the second data processing which performs 
interpolation which is different of the one component concerned and other components in pixel interpolation 
processing of each pixel. 

[Claim 1 3] It is the image-processing circuit of a picture input device according to claim 1 2. The pixel array of said 3 
color system It is RGB BEIYA which consists of a red component a green component and a blue component Said 
colour selection block in said real-time processing unit When each pixel in said pixel reference block is RGB BEIYA. 
said green component is used as a pixel of four amorous glance within the same pixel array of 2x2 as 4 color 
system. And said green component is arranged in the shape of the diagonal line within the pixel array of 2x2, and 
said green component is set to pixel interpolation processing in which it interpolates for other components. Pixel 
interpolation is carried out in quest of the average of said 4-pixel green component of the four directions of the 
attention pixel which are other components. Or the image-processing circuit of the picture input device 
characterized by being made to have the function which carries out pixel interpolation in quest of the remaining 
averages of 2 pixels except the minimum value and maximum among said 4-pixel green components of the four 
directions of the attention pixel which are other components. 

[Claim 14] It is the image-processing circuit of a picture input device according to claim 1 to 13. Said real-time 
processing unit It has further the autofocus assessment section which outputs the high frequency component 
assessment value which integrated with the absolute value of the difference of two or more neighboring pixels of the 
same predetermined component about the fixed field among the pixel arrays in an image as an assessment value for 
performing proper assessment for being autofocus. Said autofocus assessment section alienation of the pixels of the 
same component of the couple which should take difference — with the selector which can change timing 
selectively the alienation chosen by said selector — the image-processing circuit of a picture input device equipped 
with the arithmetic circuit which calculates the absolute value of the difference of the pixel of the same component 
of the couple which estranged only timing, and the accumulation adder with which only the count of fixed carries out 
accumulation of the absolute value by which a sequential output is carried out from said arithmetic circuit 
[Claim 1 5] It is the image-processing circuit which performs a predetermined image processing about the image 
picturized with the image sensor in the picture input device. The real-time processing unit which performs a 
predetermined general image processing by real-time processing about the pixel data by which a sequential input is 
picturized and carried out with said image sensor. It has the main memory which memorizes the pixel data outputted 
from said realtime processing unit at least per image frame. Said real-time processing unit The defective pixel 
address stored in said main memory besides the real-time processing unit concerned is read. The image-processing 
circuit of the picture input device characterized by having further the defective pixel amendment section which 
performs defective pixel amendment when the pixel address of the pixel data in an image is in agreement with said 
defective pixel address. 

[Claim 1 6] When two or more defective pixel addresses which are the image-processing circuits of a picture input 
device according to claim 1 5* and were stored in said main memory exist Two or more defective pixel addresses in 
the sequence which the pixel array followed one by one are stored. The defective pixel amendment section of said 
real-time processing unit The shift register with which the sequential input of the defective pixel address which two 
or more registers stood in a row, and was stored in main memory is carried out, The address counted value of the 
pixel data by which are connected to the last stage of said shift register, and a sequential input is carried out, The 
defective pixel address given from the last stage of said shift register is compared, and it has the comparator which 
outputs a defective pixel timing signal when in agreement Said shift register The defective pixel address is held, and 
the output of the last stage carries out a loop formation to the input terminal of a forefront stage, and is formed 
Said comparator The address counted value of the pixel data by which a sequential input is carried out is compared 
with the defective pixel address given fr-om the last stage of said shift register. It is the image-processing circuit of 
the picture input device which is the comparator which outputs the signal of shift timing and defective pixel 
amendment timing when in agreement, and is characterized by performing the shift of said shift register by the signal 
of the shift timing given from said comparator. 

[Claim 1 7] It is the image-processing circuit which performs a predetermined image processing about the image 
picturized with the image sensor in the picture input device. The real-time processing unit which performs a 
predetermined general image processing by real-time processing about the pixel data by which a sequential input is 
picturized and carried out with said image sensor. The main memory which memorizes the pixel data outputted from 
said real-time processing unit at least per image frame. It has the CC section which performs exceptional image 
processings other than said general image processing as software program processing to the image once memorized 
in said main memory, and is stored in said main memory. Said real-time processing unit The gamma correction table 
which can perform gamma correction processing about the one pixel data concerned when one pixel data of N bit 
length is given. When one pixel data of N bit length is given, while inputting the one pixel data concerned into said 
gamma correction table (N-2) When the pixel data of bit length are given The image-processing circuit of the picture 
input device characterized by having further the selector switched so that four data streams given to each of four 
look-up tables which come to quadrisect said gamma correction table one by one as pixel data of bit length (N-2) 
may be inputted. 

[Claim 18] It is the image-processing circuit of a picture input device according to claim 1 to 17. Said real-time 
processing unit The color space conversion circuit which changes the pixel data of the first array method which has 
a predetermined color component array into the predetermined pixel data of the second array method which has a 
color component specially. Said predetermined look-up table for special colors of the pixel data of said second array 
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method changed in said color space conversion circuit which inputs only a color component specially, carries out 
numerical conversion and outputs the value of the special color component concerned with a predetermined 
function, The image-processing circuit of the picture input device equipped with said predetermined multiplier of the 
pixel data of said second array method which carries out multiplication to components other than a color component 
specially, respectively for the value outputted from said look-up table for special colors. 

[Claim 19] It is the image-processing circuit of a picture input device according to claim 12 or 13. Said real-time 
processing unit The selector which chooses the high-frequency component signal of the green component obtained 
with said pixel reference block within said colour selection block, and the pixel of four amorous glance stored in said 
main memory, The look-up table for the description data which carries out numerical conversion and which the data 
chosen by said selector are inputted as description data, and is outputted with a predetermined function. The 
image-processing circuit of a picture input device equipped with the multiplier which carries out the multiplication of 
the value outputted from said look-up table for the description data to each component of the pixel data of a 
predetermined pixel array, respectively. 

[Claim 20] It is the image-processing circuit of a picture input device according to claim 1 2 or 1 3. Said real-time 
processing unit The pixel of four amorous glance of each pixel which was stored in said pixel reference block within 
said colour selection block, or was given from said image sensor. The selector which chooses the pixel of one 
component in the pixel of said 3 color system which was used as a pixel of four amorous glance within the pixel 
array of 2x2 in the pixel array of said 3 color system, The look-up table for the description data which inputs the 
pixel chosen by said selector as description data, carries out numerical conversion and outputs the description data 
concerned with a predetermined function, The image-processing circuit of a picture input device equipped with the 
multiplier which carries out the multiplication of the value outputted from said look-up table for the description data 
to each component of the pixel data of a predetermined pixel array, respectively. 

[Claim 21] It is the image-processing circuit of a picture input device according to claim 12 or 13. Said real-time 
processing unit The color space conversion circuit which changes the pixel data of the first array method which has 
a predetermined color component array into the predetermined pixel data of the second array method which has a 
color component specially. It has further the selector which switches the propriety of an input to said color space 
conversion circuit of the data of the component of one in the data of the pixel of four amorous glance outputted 
from said colour selection block, or the pixel data of said first array method. Said color space conversion circuit is 
an image-processing circuit of the picture input device characterized by having the function to change into the pixel 
data of the second array method the data concerned to which the input was permitted as data of the pixel of four 
amorous glance when said selector permits an entry of data to the color space conversion circuit concerned. 
[Claim 22] It is the image-processing circuit of a picture input device according to claim 1 to 21. Said real-time 
processing unit Block division is carried out into an image frame at two or more blocks of at least 3x3. Front [ in 
each block ]. it has further the exposure decision assessment machine of a pixel which calculates the integral value 
of a color component specially and outputs the assessment value of the exposure decision at the time of an image 
pick-up with an image sensor. Said exposure decision assessment machine The image-processing circuit of the 
picture input device characterized by making a setting-out change of the borderiine of said the blocks of each in the 
direction of four directions at arbitration. 

[Claim 23] It is the image-processing circuit of a picture input device according to claim 1 to 22. Said real-time 
processing unit It has further the spatial filter which processes the data constellation in a predetermined color 
space, and the profile amendment processing section which carries out the gain adjustment only of the component 
after frequency conversion among said data constellations in said spatial filter, and performs profile amendment 
processing. Said profile amendment processing section is the image-processing circuit of the picture input device 
characterized by having the function which outputs the data which carried out the gain adjustment only of the 
component after frequency conversion among said data constellations in said spatial filter, and the former data in 
said spatial filter as separate data. 

[Claim 24] It is the image-processing circuit of a picture input device according to claim 23. Said real-time 
processing unit Only when the amplitude of said RF special color component given from said spatial filter is smaller 
than predetermined threshold width of face in profile amendment processing in the profile amendment processing 
section The coring function block which removes the noise component in an image with considering that the 
amplitude concerned is a zero value with a predetermined nonlinear operation function, and outputting. It has the 
reverse gamma effectiveness block to which the ratio of the amplitude of said high frequency special color 
component to said predetermined threshold width of face in said coring function block is changed relatively. Said 
reverse gamma effectiveness block is determined by the special color component of the former data given from said 
spatial filter with a predetermined ratio transform function in said ratio. Said predetermined ratio transform function 
IS the image-processing circuit of the picture input device characterized by being set up so that said ratio [ as 
opposed to /, so that a color component is extraordinarily large / said predetermined threshold width of face ] of 
the amplitude of a RF special color component of said former data may be ^¥^*ied). 
[Claim 25] Are the image-processing circuit of a picture input device according to claim 23. and said data 
constellation in said spatial filter in said real-time processing unit is constituted as accumulation of the data of three 
components. Said real-time processing unit [ when 3 component output or 4 component output is selectable to said 
main memory and it is any ] The image-processing circuit of the picture input device characterized by an output 
being selectively possible extraordinarily in one component in a color component after three components in said 
spatial filter, and frequency conversion to the output of at least 1 component 

[Claim 26] It is the image-processing circuit of a picture input device according to claim 1 to 25. Said main memory 
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When even lines and odd lines use the thing of the interlace type by which reading appearance is carried out to 
different timing in time as the two fields as said image sensor The pixel data of the first field concerning said one 
side of even lines and said odd lines are stored. Said real-time processing unit In case the sequential input of the 
pixel data of the second field concerning another side of said even lines and said odd lines is carried out from said 
image sensor The pixel data in said first field in said main memory corresponding to the pixel data concerned The 
image-processing circuit of the picture input device characterized by performing the predetermined Image 
processing which reads, refers to synchronizing with the pixel entry of data of said second field, and includes pixel 
interpolation processing, color space conversion processing, and profile amendment processing. 
[Claim 27] It is the image-processing circuit of a picture input device according to claim 1 to 26. Said real-time 
processing unit It has the line memory which stores the pixel data of the predetermined number in one line. Said 
main memory The image of the frame unit given from said image sensor is stored. Said real--timei processing unit 
When there are more image pick-up pixels of one line of said image sensor than the number of the pixel data in said 
line memory Said image of the frame unit stored in said main memory is horizontally divided into two or more blocks, 
and is recognized. In said line memory in said real-time processing unit The image-processing circuit of the picture 
input device characterized by carrying out the sequential input of the pixel data applied to said said image divided 
into the block within said main memory. [ two or more ] 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image-processing circuit of the picture input device which 
performs predetermined image processings, such as pixel interpolation, color conversion, profile amendment 
processing, filtering, and infanticide processing, in a picture input device. 
[0002] 

[Description of the Prior Art] Generally a digital still camera (picture input device) Like drawing 33 , actuation of 
CCD1 and incorporation of an image are performed in the image-processing circuit 2. After performing 
predetermined image processings, such as pixel interpolation, color conversion, profile amendment processing, 
filtering, and infanticide processing, in this image-processing circuit 2, while displaying this image on the finder of 
liquid crystal display monitor 3 grade Image data is stored in the predetermined internal memory 4, and if needed, 
preservation storing is carried out or image data is outputted to an external predetermined processor (personal 
computer) etc. through an external interface (I/F) 6 at a memory card 5. the sign 7 in drawing 33 — in the optical 
low pass filter and the sign 10, an infrared cut-off filter and a sign 1 1 show a stroboscope, and. as for the taking lens 
and the sign 8, the sign 1 2 shows [ the drawing device and the sign 9 ] the power source, respectively. 
[0003] 

[Problem(s) to be Solved by the Invention] Here, generally in the image-processing circuit 2, it has real-time 
processing unit (RPU) 2b which performs an image processing [ real time / image / which was obtained by CCD1 
other than CPU2a ] like draw ng 34 and drayying 35 in many cases. And the various image processings of the image 
once stored in the internal memory 4 had become the configuration which only CPU2a performs by the software 
program. That is, the conventional real-time processing unit 2b was limited to the real-time image processing for 
performing finder actuation etc. chiefly, software processing was separated and modification of a processing process 
was completely extent which changes the parameter of each part 

[0004] In this case, since the real-time operation in real-time processing unit 2b and the software processing by 
CPU2a were separated thoroughly. Although other general processings will be performed after once interrupting a 
real-time operation and performing special processing when the special processing which is not prepared by the 
hardware as real-time processing unit 2b is needed Since it had become the configuration that the image once 
stored in the internal memory 4 could not be processed with real-time processing unit 2b, all processings after it 
had to be processed by software like d rawin g 35 . In this case, since the hardware processing section (namely, real- 
time processing unit 2b) was not used at all, but it performed by software processing by CPU2a from the beginning 
to the last, and the process speed fell extremely and processing took time amount dramatically when an exceptional 
image processing was required, inconvenience, such as losing the opportunity of photography, had arisen. 
[0005] Here, although the rate of CPU2a may be gathered from the beginning on the assumption that software 
processing, and improvement in the speed of processing may be attained, power consumption cannot become 
extremely large because of the high-speed operation of CPU2a at this time, and the content of processing cannot 
be complicated as compared with hardware processing. 

[0006] From these things, it was hard to say that the not necessarily efficient image processing is performed by the 
conventional approach. 

[0007] By this invention, after correcting only a part required of software processing by CPU, by enabling it to 
continue high-speed processing with a real-time processing unit again, a high-speed image processing is possible, 
and it is in offering the image-processing circuit of the digital still camera which can control power consumption low. 

[0008] 

[Means for Solving the Problem] That the above-mentioned technical problem should be solved invention according 
to claim 1 It is the image-processing circuit which performs a predetermined image processing about the image 
picturized with the image sensor in the digital still camera. The real-time processing unit which performs a 
predetermined general image processing by real-time processing about the pixel data by which a sequential input is 
picturized and carried out with said image sensor. The main memory which memorizes the pixel data outputted from 
said real-time processing unit at least per image frame, It has the CC section which performs exceptional image 
processings other than said general image processing as software program processing to the image once memorized 
in said main memory, and is stored in said main memory. Said real-time processing unit is characterized by having at 
least the selector which chooses the pixel data by which a sequential input is picturized and carried out with said 
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image sensor, and the pixel data of the image once stored in said main memory. 

[0009] Invention according to claim 2 said real--time processing unit It comes to connect two or more image- 
processing sections one by one. The image-processing section of a forefront stage h connects so that the pixel 
data of the image once stored in said main memory may be selectively inputted through said selector. At least one 
of the image-processing sections after the 2nd step The pixel data inputted from the image-processing section of 
the preceding paragraph of the image-processing section concerned and the pixel data of the image once stored in 
said main memory It connects so that it may be selectively inputted by other predetermined selectors. The image- 
processing section of the last stage It connects so that pixel data may be sent out to said main memory, and from 
the image-processing section of said last stage, at least one of the image-processing sections of the preceding 
paragraph is connected so that pixel data may be sent out to both the image-processing section of the next step, 
and said main memory. 

[0010] Invention according to claim 3 is further equipped with the timing generator for carrying out order of the 
timing of said realtime processing unit and said image sensor of operation. When said selector has chosen the pixel 
data by which a sequential input is picturized and carried out with said image sensor, said timing generator The 
synchronousr-control function which synchronizes and carries out order of the timing of said real-time processing 
unit of operation, and the timing of said image sensor of operation. When said selector has chosen the pixel data of 
the image once stored in said main memory, it has the asynchronous-control function which carries out order of the 
timing of said real-time processing unit of operation, and the timing of said image sensor of operation to 
asynchronous. 

[001 1] When, as for invention according to claim 4, said selector has chosen the pixel data of the image once stored 
in said main memory, the pixel data concerned cover multiple times from said main memory to said real-time 
processing unit, and are inputted repeatedly cyclically. 

[0012] The pixel data with which, as for invention according to claim 5, transmission and reception are performed 
between said real-time processing unit, said main memory, and said CC section It consists of component data which 
are four pieces to which the predetermined data length was given about each of four pixel components. At least one 
of said four component data One component data of arbitration processed within the general image processing is 
selectively stored within said real-time processing unit. 

[0013] Invention according to claim 6 said real-time processing unit When the pixel data by which a sequential input 
is pictunzed and carried out with said image sensor, or the pixel data from said main memory is pixel data of 4 color 
system While each of the data of each component of four colors of the pixel data of the 4 color system concerned 
is stored in said each component data When the pixel data by which a sequential input is picturized and carried out 
with said image sensor, or the pixel data from said main memory is pixel data of 3 color system In addition to the 
pixel data of the 3 color system concerned, it has the function which adds one component data of arbitration 
processed by the data of the component of four amorous glance within the general image processing within said 
real-time processing unit as predetermined description data of each pixel data. 

[0014] The real-time processing unit which performs a predetermined general image processing by real-time 
processing about the pixel data by which invention according to claim 7 is picturized with said image sensor, and a 
sequential input is carried out. The main memory which memorizes the pixel data outputted from said real-time 
processing unit at least per image frame. It has the CC section which performs exceptional image processings other 
than said general image processing as software program processing to the image once memorized in said main 
memory, and is stored in said main memory. Said real-time processing unit When each pixel data by which a 
sequential input is picturized and carried out with said image sensor covers a multiple frame, each pixel data in each 
frame from the image sensor concerned is received. After adding the pixel data of the homotopic in a frame before 
once memorizing in said main memory, it has the accumulation processing facility which repeats the predetermined 
number of the accumulation processings again memorized in said main memory, and performs them. 
[0015] The real-time processing unit which performs a predetermined general image processing by real-time 
processing about the pixel data by which invention according to claim 8 is picturized with said image sensor, and a 
sequential input is carried out The main memory which memorizes the pixel data outputted from said real-time 
processing unit at least per image frame, It has the CC section which performs exceptional image processings other 
than said general image processing as software program processing to the image once memorized in said main 
memory, and is stored in said main memory. Said real-time processing unit When each pixel data by which a 
sequential input is picturized and carried out with said image sensor covers a multiple frame, each pixel data in each 
frame from the image sensor concerned. Before once memorizing in said main memory, the pixel data of the 
homotopic in a frame It has the circulation addition processing facility which repeats the predetermined number of 
the circulation addition processings again memorized in said main memory after adding carrying out multiplication 
with a predetermined weighting multiplier, respectively, and performs them. Said weighting multiplier in said 
circulation addition processing It is beforehand set up so that it may consist of the first multiplier which carries out 
multiplication to the pixel data of the homotopic in a frame before once memorizing in said main memory, and the 
second multiplier which carries out multiplication to each pixel data in each frame from an image sensor and the 
total value of said first multiplier and second multiplier may always be set to 1. 

[0016] The real-time processing unit which performs a predetermined general image processing by real-time 
processing about the pixel data by which invention according to claim 9 is picturized with said image sensor, and a 
sequential input is carried out. The main memory which memorizes the pixel data outputted from said real-time 
processing unit at least per image frame. It has the CC section which performs exceptional image processings other 
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than said general image processing as software program processing to the image once memorized in said main 
memory, and is stored in said main memory. Said real^me processing unit It has the pixel amendment function 
which carries out the multiplication of the predetemnined pixel amendment parameter beforehand memorized in said 
main memory for the predetermined pixel amendment including a shading compensation to each pixel data by which 
a sequential input is picturized and carried out with said image sensor. 

[0017] The real-time processing unit which performs a predetermined general image processing by real-time 
processing about the pixel data by which invention according to claim 1 0 is picturized with said image sensor, and a 
sequential input is carried out. The main memory which memorizes the pixel data outputted from said real-time 
processing unit at least per image frame. It has the CC section which performs exceptional image processings other 
than said general image processing as software program processing to the image once memorized in said main 
memory, and is stored in said main memory. Said real-time processing unit has at least the function which chooses 
said accumulation processing facility according to claim 7 and a circulation addition processing facility according to 
claim 8. 

[0018] The real-time processing unit which performs a predetermined general image processing by real-time 
processing about the pixel data by which invention according to claim 1 1 is picturized with said image sensor, and a 
sequential input is carried out. The main memory which memorizes the pixel data outputted from said real-time 
processing unit at least per image frame. It has the CC section which performs exceptional image processings other 
than said general image processing as software program processing to the image once memorized in said main 
memory, and is stored in said main memory. Said real-time processing unit has the function which chooses said 
accumulation processing facility according to claim 7, a circulation addition processing facility according to claim 8, 
and a pixel amendment function according to claim 9. 

[0019] Invention according to claim 12 said real-time processing unit As opposed to the attention pixel which has a 
3x3-pixel register and two line memory, and is located in the center in said 3x3-pixel register It has further a pixel 
reference block for referring to the pixel of the perimeter, and the colour selection block which performs pixel 
interpolation about a color component to said attention pixel in said pixel reference block. When each pixel in said 
pixel reference block is the pixel array of 2x2 of 4 color system, said colour selection block While the first data 
processing which performs the interpolation same about each pixel as mutual performs pixel interpolation, when 
each pixel in said pixel reference block is the pixel array of 3 color system You use one component in the pixel of 
said 3 color system as a pixel of four amorous glance within the same pixel array of 2x2 as 4 color system, and it is 
made to have the function to perform the second data processing which performs interpolation which is different of 
the one component concerned and other components in pixel interpolation processing of each pixel. 
[0020] Invention according to claim 13 the pixel array of said 3 color system It is RGB BEIYA which consists of a 
red component, a green component, and a blue component. Said colour selection block in said real^me processing 
unit When each pixel in said pixel reference block is RGB BEIYA, said green component is used as a pixel of four 
amorous glance within the same pixel array of 2x2 as 4 color system. And said green component is arranged in the 
shape of the diagonal line within the pixel array of 2x2, and said green component is set to pixel interpolation 
processing in which it interpolates for other components. Pixel interpolation is carried out in quest of the average of 
said 4-pixel green component of the four directions of the attention pixel which are other components. Or it is made 
to have the function which carries out pixel interpolation in quest of the remaining averages of 2 pixels except the 
minimum value and maximum among said 4-pixel green components of the four directions of the attention pixel 
which are other components. 

[0021] Invention according to claim 14 said real-time processing unit It has further the autofocus assessment 
section which outputs the high frequency component assessment value which integrated with the absolute value of 
the difference of two or more neighboring pixels of the same predetermined component about the fixed field among 
the pixel arrays in an image as an assessment value for performing proper assessment for being autofocus. Said 
autofocus assessment section alienation of the pixels of the same component of the couple which should take 
difference — with the selector which can change timing selectively the alienation chosen by said selector — it has 
the arithmetic circuit which calculates the absolute value of the difference of the pixel of the same component of 
the couple which estranged only timing, and the accumulation adder with which only the count of fixed carries out 
accumulation of the absolute value by which a sequential output is carried out from said arithmetic circuit. 
[0022] Invention according to claim 1 5 is an image-processing circuit which performs a predetermined image 
processing about the image picturized with the image sensor in the digital still camera. The real-time processing unit 
which performs a predetermined general image processing by real-time processing about the pixel data by which a 
sequential input is picturized and carried out with said image sensor. It has the main memory which memorizes the 
pixel data outputted from said real-time processing unit at least per image frame. Said real-time processing unit The 
defective pixel address stored in said main memory besides the real-time processing unit concerned is read, and 
when the pixel address of the pixel data in an image is in agreement with said defective pixel address, it has further 
the defective pixel amendment section which performs defective pixel amendment 

[0023] When two or more defective pixel addresses stored in said main memory exist invention according to claim 
1 6 Two or more defective pixel addresses in the sequence which the pixel array followed one by one are stored. The 
defective pixel amendment section of said real-time processing unit The shift register with which the sequential 
input of the defective pixel address which two or more registers stood in a row. and was stored in main memory is 
carried out The address counted value of the pixel data by which are connected to the last stage of said shift 
register, and a sequential input is carried out The defective pixel address given from the last stage of said shift 
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register is compared, and it has the comparator which outputs a defective pixel timing signal when in agreement 
Said shift register The defective pixel address is held, and the output of the last stage carries out a loop formation 
to the input terminal of a forefront stage, and is formed. Said comparator The address counted value of the pixel 
data by which a sequential input is carried out is compared with the defective pixel address given from the last 
stage of said shift register. When in agreement it is the comparator which outputs the signal of shift timing and 
defective pixel amendment timing, and the shift of said shift register is performed by the signal of the shift timing 
given from said comparator. 

[0024] Invention according to claim 1 7 is an image-processing circuit which performs a predetermined image 
processing about the image ptcturized with the image sensor in the digital still camera. The real-^ime processing unit 
which performs a predetermined general image processing by real-time processing about the pixel data by which a 
sequential input is picturized and carried out with said image sensor. The main memory which memorizes the pixel 
data outputted from said real-time processing unit at least per image frame, It has the CC section which performs 
exceptional image processings other than said general image processing as software program processing to the 
image once memorized in said main memory, and is stored in said main memory. Said real-time processing unit The 
gamma correction table which can perform gamma correction processing about the one pixel data concerned when 
one pixel data of N bit length is given. When one pixel data of N bit length is given, while inputting the one pixel data 
concerned into said gamma correction table (N-2) When the pixel data of bit length are given It has further the 
selector switched so that four data streams given to each of four look-up tables which come to quadrisect said 
gamma correction table one by one as pixel data of bit length (N-2) may be inputted. 

[0025] Invention according to claim 18 said real-time processing unit The color space conversion circuit which 
changes the pixel data of the first array method which has a predetermined color component array into the 
predetermined pixel data of the second array method which has a color component (generally brightness component) 
specially, Said predetermined look-up table for special colors of the pixel data of said second array method changed 
in said color space conversion circuit which inputs only a color component specially, carries out numerical 
conversion and outputs the value of the special color component concerned with a predetermined function. It has 
said predetermined multiplier of the pixel data of said second array method which carries out multiplication to 
components other than a color component specially, respectively for the value outputted from said look-up table for 
special colors. 

[0026] Invention according to claim 19 said real-time processing unit The selector which chooses the high- 
frequency component signal of the green component obtained with said pixel reference block within said colour 
selection block, and the pixel of four amorous glance stored in said main memory, The look-up table for the 
description data which carries out numerical conversion and which the data chosen by said selector are inputted as 
description data, and is outputted with a predetermined function. It has the multiplier which carries out the 
multiplication of the value outputted from said look-up table for the description data to each component of the pixel 
data of a predetermined pixel array, respectively. 

[0027] Invention according to claim 20 said realtime processing unit The pixel of four amorous glance of each pixel 
which was stored in said pixel reference block within said colour selection block, or was given from said image 
sensor. The selector which chooses the pixel of one component in the pixel of said 3 color system which was used 
as a pixel of four amorous glance within the pixel array of 2x2 in the pixel array of said 3 color system. The look-up 
table for the description data which inputs the pixel chosen by said selector as description data, carries out 
numerical conversion and outputs the description data concerned with a predetermined function, It has the multiplier 
which carries out the multiplication of the value outputted from said look-up table for the description data to each 
component of the pixel data of a predetermined pixel array, respectively. 

[0028] Invention according to claim 21 said real-time processing unit The color space conversion circuit which 
changes the pixel data of the first array method which has a predetermined color component array into the 
predetermined pixel data of the second array method which has a color component (generally brightness component) 
specially. It has further the selector which switches the propriety of an input to said color space conversion circuit 
of the data of the component of one in the data of the pixel of four amorous glance outputted from said colour 
selection block, or the pixel data of said first array method. Said color space conversion circuit has the function to 
change into the pixel data of the second array method the data concerned to which the input was permitted as data 
of the pixel of four amorous glance, when said selector permits an entry of data to the color space conversion 
circuit concerned. 

[0029] Invention according to claim 22 said real-time processing unit Block division is carried out into an image 
frame at two or more blocks of at least 3x3. Front [ in each block ]. it has further the exposure decision assessment 
machine of a pixel which calculates the integral value of a color component (generally brightness component) 
specially, and outputs the assessment value of the exposure decision at the time of an image pick-up with an image 
sensor. It is made for said exposure decision assessment machine to make a setting-out change of the borderiine of 
said the blocks of each at arbitration in the direction of four directions. 

[0030] Invention according to claim 23 said real-time processing unit It has further the spatial filter which processes 
the data constellation in a predetermined color space, and the profile amendment processing section which carries 
out the gain acjjustment only of the component after frequency conversion among said data constellations in said 
spatial filter, and performs profile amendment processing. Said profile amendment processing section has the 
function which outputs the data which carried out the gain ac|justment only of the component after frequency 
conversion among said data constellations in said spatial filter, and the former data in said spatial filter as separate 
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data. 

[0031] Invention according to .claim 24 said real^me processing unit Only when the amplitude of said RF special 
color component given from said spatial fitter is smaller than predetermined threshold width of face in profile 
amendment processing in the profile amendment processing section The coring function block which removes the 
noise component in an image with considering that the amplitude concerned is a zero value with a predetermined 
nonlinear operation function, and outputting. It has the reverse gamma effectiveness block to which the ratio of the 
amplitude of said high frequency special color component to said predetermined threshold width of face in said 
coring function block is changed relatively. Said reverse gamma effectiveness block is determined by the special 
color component of the former data given from said spatial filter with a predetermined ratio transform function in 
said ratio. Said predetermined ratio transform function is set up so that said ratio [ as opposed to /. so that a color 
component is extraordinarily large / said predetermined threshold width of face ] of the amplitude of a RF special 
color component of said former data may be ****(ed). 

[0032] Said data constellation in said spatial filter in said real-time processing unit is constituted for invention 
according to claim 25 as accumulation of the data of three components. Said real-time processing unit 3 component 
output or 4 component output is selectable to said main memory, and when it is any. an output is selectively 
possible to the output of at least 1 component in one component in three components in said spatial filter, and the 
special color component after frequency conversion. 

[0033] Invention according to claim 26 said main memory When even lines and odd lines use the thing of the 
interlace type by which reading appearance is carried out to different timing in time as the two fields as said image 
sensor The pixel data of the first field concerning said one side of even lines and said odd lines are stored. Said 
real-time processing unit In case the sequential input of the pixel data of the second field concerning another side 
of said even lines and said odd lines is carried out from said image sensor The pixel data in said first field in said 
main memory corresponding to the pixel data concerned are read and referred to synchronizing with the pixel entry 
of data of said second field, and a predetermined image processing including pixel interpolation processing, color 
space conversion processing, and profile amendment processing is performed. 

[0034] Invention according to claim 27 said real-time processing unit It has the line memory which stores the pixel 
data of the predetermined number in one line. Said main memory The image of the frame unit given from said image 
sensor is stored. Said real-time processing unit When there are more image pick-up pixels of one line of said image 
sensor than the number of the pixel data in said line memory Said image of the frame unit stored in said main 
memory is horizontally divided Into two or more blocks, and is recognized. In said line memory in said real-time 
processing unit The sequential input of the pixel data applied to said said image divided into the block within said 
main memory is carried out. [ two or more ] 
[0035] 

[Embodiment of the Invention] Drawing 1 is drawing showing the digital still camera concerning the gestalt of 
implementation of one of this invention. This digital still camera captures and carries out A/D conversion of the 
image picturized by CCD (image sensor)21 like drawing 1 in the analog signal processing circuit 22. The pixel 
interpolation about this digitized image, color conversion, profile amendment processing, While perlForming 
predetermined general image processings, such as filtering and infanticide processing, at a high speed in a real-time 
operation (real-time processing) in the real^me processing unit (RPU) 23 After performing an exceptional image 
processing including JPEG compression processing etc. by CPU (CC section)24. Through an external interface (I/F) 
26. it outputs to a predetermined processor (personal computer) etc., it combines with it. and the image concerned 
is displayed on LCD27 as a finder, and it stores in general main memory 29 grades, such as DRAM or SDRAM. Under 
the present circumstances, when the push operation of the ****** etc. is done by the operator although image 
display in a finder 27 is performed with outputting an image one after another after the real-time processing unit 23 
performed predetermined processing of dropping some resolution about image supply on a finder (LCD27), the 
detailed image in main memory 29 is stored in the recording device (Storage Media) of memory card 30 grade at a 
stretch. 

[0036] and about the image given through the analog signal processing circuit 22 On the other hand (refer to drawing 
34 ), in [ which processes directly by RPU23 without storing intermediate pixel array data in main memory 29 when 
performing a realtime operation ] not performing a real-time operation By for example, the thing for which the pixel 
array data which it was processed by CPU24 and were once stored in CCD data buffer (CCD Data Buffer) 29a of 
main memory 29 like drawing 2 are again inputted into the real-time processing unit 23 by Direct Memory Access 
(DMA) It processes at a high speed. 

[0037] That is, with the digital still camera of the gestalt of this operation, it is possible to rerun again various 
processings, such as pixel interpolation of the image once stored in main memory 29. color conversion, and profile 
amendment processing, in the real-time processing unit 23 always. By this for example, the special processing which 
is not planned in the real-time processing unit 23 only about the part of the request in an image After software- 
processing and correcting by CPU24, other closed processings etc. can be processed at a high speed in the real- 
time processing unit 23. Since it is not necessary to become acceleratable [ dozens times / several to / as many as 
this ] as compared with the time of software performing all and and CPU24 does not need to process at this time, 
power consumption is reducible. 

[0038] Here, the bus connection of the real-time processing unit 23. CPU24. and the external-interface 26 grade is 
carried out to Maine Bath 28 with main memory 29, a memory card 30, and the JPEG processing section 31. and 
they are delivering and receiving the data which led Maine Bath 28 between each element based on control of the 
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Direct-Memory-Access (DMA) controller 32 that the load of CPU24 should be reduced on the occasion of delivery 
between these data, without minding this CPU24. 

[0039] The LCD actuation circuit where sign 27a in drawin g 1 drives LCD27, and sign 27b In addition, a digital 
encoder. The optical device in whicK as for sign 27c, display module and sign 30a has a lens, a drawing device, etc. 
with an autofocus function. The CCD actuation circuit where stroboscope and sign 30c drives CCD21 in sign 30b, A 
timing generator for 30d of signs to carry out order of the timing of operation, such as the real-time processing unit 
23 and CCD actuation circuit 30c, (TG), The co-processor whose sign 30e is a PLL dispatch circuit and 30f of 
whose signs is the auxiliary arithmetic unit of CPU24 is shown, respectively. 

[0040] The <configuration of CCD21> CCD 21 equips the interior with the charge storage section and the charge 
transfer section, and the thing of the interlace (interiaced scanning) type by which reading appearance is carried out 
to the analog signal processing circuit 22 to the general timing from which even tines and odd lines completely differ 
in time as the two fields, or the thing of each progressive (sequential scanning) type with which read-out is 
performed one by one in order of a line is used selectively. Of course, a CMOS sensor type thing without the charge 
transfer section is also applied, and does not interfere. 

[0041] The configuration of the real-time processing unit 23, and the processing unit 23 real-time [ <of operation> ] 
The single pixel processing section 41 which processes each pixel obtained through the analog signal processing 
circuit 22 like dr awin g 3 by each pixel measure (Single Pixel Proccessing Block). The. pixel interpolation and the 
gamma processing section 42 which performs gamma processing while performing predetermined pixel interpolation 
(Interpolation & Gamma Block), A color space conversion and the color oppression processing section 43 (Color 
Space Conversion & False Color Suppression Block). It has the spatial filter coring processing section (Special Filter 
& Coring Block) 44 and the output section (Resizing Block) 45 which outputs the image data to which these image 
processings were performed to Maine Bath 28. 

[0042] And especially about the single pixel processing section 41, and pixel interpolation and the gamma processing 
section 42, the image once stored in main memory 29 can be captured now by control by the Direct-Memory- 
Access (DMA) controller 32 at any time. Thus, since it can input not only into the single pixel processing section 41 
of the first rank of the real-time processing unit 23 but into pixel interpolation and the gamma processing section 42 
of a halfway stage, after performing the exceptional image processing of an image by CPU 24, processing from the 
halfway (pixel interpolation and gamma processing section 42) of the real-time processing unit 23 can be performed, 
without passing the single pixel processing section 41. That is. lowering of a process speed can be suppressed to 
the minimum by software's performing only the part which performs an exceptional image processing, and processing 
all other processings in the high-speed real-time processing unit 23. 

[0043] Moreover, in a actual digital still camera, a special exceptional image processing, such as carrying out the 
gamma correction only of the "G (Green)" component may be performed as opposed to the pixel data incorporated 
by CCD21. In this case, what the starting special processing performs various general image processings for in the 
real-time processing unit 23 to the image which the specification of the function by which easy was beforehand 
carried out to the realtime processing unit 23 as hardware could not be carried out in many cases, and therefore 
once stored it in main memory 29 (postprocessing-ost Processing) is performed. And with the digital still camera of 
the gestalt of this operation, the processing clock of the real-time processing unit 23 is set as a frequency higher 
than the time of a real-time operation at the time of this postprocessing, and it is made to perform postprocessing 
at a high speed in In addition, generally the read-out clock of the pixel of conventional CCD21 and the 
processing clock of the real-time operation in the real-^ime processing unit 23 always synchronize. For this reason, 
if it is carrying out postprocessing in the realtime processing unit 23 again once carrying out exceptional 
processing by CPU24 about the image data of CCD21 and storing in main memory 29. it will be expected that the 
processing time starts as a whole quite long, so, with the gestalt of this operation, the pixel of CCD21 carries out 
reading appearance of the processing clock of the real-time processing unit 23, it enables it to set it as 
asynchronous independently from a clock, and the process speed of the real-time processing unit 23 at the time of 
postprocessing is substantially raised compared with the data transfer rate from CCD21. Thereby, compared with 
the case where the processing clock of CCD21 and the realtime processing unit 23 is synchronized, the speed of 
postprocessing can be gathered two to 4 times. 

[0044] Thus, since the processing clock of the real-time processing unit 23 is accelerated to asynchronous 
compared with the data transfer rate from CCD21, the one pass of the real-time processing unit 23 will be 
completed dramatically for a short time. If this is taken into consideration, even if it ******** data to the real-time 
processing unit 23, in postprocessing, the process speed as the whole will not be delayed so much to the read-out 
rate of CCD21. Therefore, it becomes possible easily by letting data pass two or more times to the real-time 
processing unit 23 for a specific function to be made to be able to overiap and act on data, and to be able to make 
each function extend, for example, to extend the function of making the range of the below-mentioned spatial filter 
91 increase equivalent etc., without reducing overall processing speed. 

[0045] in addition, since the pixel of CCD21 carries out reading appearance of the processing clock of the real-time 
processing unit 23 and it is made to asynchronous from a clock, it is possible to also make reverse reduce the 
process speed of the real-time processing unit 23 compared with the above from CCD21 to a transfer rate. In this 
case, the power consumption in the real-time processing unit 23 can be reduced. 

[0046] A change of such a processing clock in asynchronous is made by (timing generator TG) 30d shown in drawing 
1 , desirably, it carries out easy [ of the setting out of some kinds of clock frequencies ] beforehand about setting 
out of the processing clock of the real-time processing unit 23 by this (timing generator TG) 30d. and a driver 
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software program, a connection switch of a jumper pin. or a switch of a DIP switch changes setting out of a clock 
frequency easily. Thereby, a power consumption property and a processing speed property can be designed now 
freely and easily about postprocessing. 

[0047] The configuration of the single pixel processing section 41 and the single pixel processing section 41 <of 
operation> By performing multiplication, addition, or the operation of the both for each [ which was given from the 
analog signal processing circuit 22 ] pixel of every It is what perForms selectively either ''with^ime equalization 
processing" between the images of a multiple frame, and "shading compensation processing" within one frame. 
Specifically Three RFO Sla-SIc for connecting with Maine Bath 28. respectively and acOusting the timing of data 
I/O like drawing 4 , (buffer). One shifter 52 into which the pixel data from Maine Bath 28 are inputted through first 
HFOSIa of these (Shifter). The first selector 53 which chooses the input data (Input Data) of 12 bit length from the 
analog signal processing circuit 22. and the data of 1 2 bit length from the above-mentioned shifter 52 (Selector). 
The first multiplier 54 which carries out the multiplication of the first predetermined multiplier (Ratio A) to the pixel 
data from Maine Bath 28 obtained through second RF051b, The second selector 55 which chooses the pixel data 
from Maine Bath 28 obtained through second nF051b, and the second predetermined multiplier (Ratio B), The 
second multiplier 56 which carries out the multiplication of the output value from this second selector 55. and the 
output value from a first selector 53. In order to perform a signal output to Maine Bath 28 through third HF051c in 
response to the output value from the adder 57 adding the output value from the first multiplier 54, and the output 
value from the second multiplier 56. and an adder 57 It has the limiter (Limmitter & Shifter) 58 which fits the data 
after addition to constant value. 

[0048] Although performing addition processing of the image of a multiple frame in the single pixel processing 
section 41 was not performed by the former here In "with-time equalization processing" of this single pixel 
processing section 41 When the storage time of CGD21 includes a multiple frame, a signal equivalent to the are 
recording on CCD21 of a multiple frame is created by reading data from CGD21 for every frame, and adding with the 
data of a pixel with which it corresponds on main memory 29. In this case, either addition method of "accumulation" 
and "circulation addition" can be chosen now. 
[0049] Here, "accumulation" is explained first. 

[0050] In the former, the object was dark, and when the storage time of CCD21 included a multiple frame (field), 
after [ that ] carrying out a period halt increasing charge level and making it sufficient signal level, a photograph was 
taken by impressing a read-out pulse in read-out in the charge transfer section of CGD21 from the charge storage 
section. However, an image S/N property falls that the noise charge in the charge storage section in CCD21 begins 
to spring in this case, in order to avoid this — the reading appearance of a charge — carrying out — although 
usually carrying out periodically, raising gain and processing the signal by which reading appearance was carried out 
in the electrical circuit of an analog and a digital circuit might be performed in the former, since reading appearance 
is carried out also in this case and subsequent random noise increases with predetermined amplifier, an S/N 
property falls too. 

[0051] on the other hand, with the digital still camera concerning the gestalt of this operation, accumulation over a 
multiple frame period is performed by usually maintaining the period of read-out in the above-mentioned case, 
increasing analog gain to it. adding the data once stored in main memory 29, and the data of the frame (field) which 
newly carried out reading appearance to it with an adder 57, and repeating storing in main memory 29 again. And the 
data of sufficient signal level with sufficient S/N can be obtained, without increasing the noise of the charge storage 
section by doing the division of the accumulation data obtained eventually by the count of addition. Usually, since 
the noise of the charge storage section and the charge transfer section in CCD21, or the analog signal processing 
circuit 22 has a dominant random noise, if the count which carries out accumulation is made into N time, the level of 
a noise will become small in proportion to the 1 -/square of N. By this, random noise can be substantially reduced 
now. 

[0052] In this case, a first selector 53 chooses the input data from the analog signal processing circuit 22. It is that 
the second selector 55 chooses the second multiplier (RatioB) given with the value "1.0", and the first multiplier 
(Ratio A) is given by "1.0." In an adder 57. accumulation can be further carried out now to the accumulated data of 
the past to which the input data from the analog signal processing circuit 22 is given from main memory 29 through 
Maine Bath 28 and second RF051b. 

[0053] Thus, it is drawing 5 which showed the processing structure of the single pixel processing section 41 at the 
time of performing setting out of each multiplier (Ratio A, Ratio B) as accumulation, and selection of each selectors 
53 and 55. The input data (Input Data) given through the analog signal processing circuit 22 from CCD21 is 
cumulatively added to the data stored in GOD data buffer (CCD Data Buffer) 29a in main memory 29 with an adder 
57 like drawing 5 , and updating storage is carried out again at CCD data buffer 29a. After giving other blocks 42-45 
in the real-^me processing unit (RPU) 23 after repeating this accumulation N times, and storing in processing data 
buffer (Processed Data Buffer) 29b in main memory 29 per frame, while CPU24 performs predetermined software 
processing if needed and storing this in memory data buffer (TemporaJy Data Buffer) 29c in main memory 29, it 
outputs to external I/F26 grade through Maine Bath 28. 

[0054] Here, an accumulation operation is carried out according to an individual about each pixel data of the same 
location in the inside of pixel array data, and sequential storing of the accumulated data obtained from main memory 
29 through Maine Bath 28 and the input data obtained from the analog signal processing circuit 22 is carried out as 
pixel data of the same location after that at main memory 29. 

[0055] Since one frame will be sufficient for the capacity of main memory 29 compared with the case where 
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accumulation of the image for a multiple frame is stored and canned out to memory by adopting this configuration, 
while there is little memory space, it ends and attains low costHzation. there is an advantage that power-saving can 
be attained. Moreover, since the real-time processing unit 23 can perform accumulation processing synchronizing 
with read-out of the image in CCD21. after storing the image for a multiple frame in memory, compared with the 
case where accumulation is carried out by actuation of CPU according to a certain software program, the rate of 
addition processing can be improved substantially, for example. 

[0056] In addition, bit length will be extended as the count of addition at the time of carrying out accumulation of 
the image data in the case of this ''^accumulation" increases. For example, if 8-bit image data is added 256 times, 
the data length of 1 6 bits must be secured. If this is 8-bit image data when the data length of 1 6 bits will be 
secured, if it says to reverse, when it can be added only 256 times as an addition limit but will exceed this, a part of 
signal may overflow it. Moreover, when, designing the realtime processing unit 23 for example, so that it can 
respond to 12 bits as input data and the data length of 16 bits is secured, accumulation can only be carried out a 
maximum of 16 (= 216-12) time to 12-bit input data. Thus, when there are few counts of addition processing, 
sufficient equalization processing may not be able to be performed depending on the brightness of a photographic 
subject, and the amount of a noise. Therefore, when improvement in a S/N ratio is strongly called for according to 
factors, such as an operating environment, it may be desirable to lose a limit to the count of addition, and the 
method in consideration of such a case is "circulation addition." 

[0057] When the storage time of CCD21 includes a multiple frame, this "circulation addition" As opposed to the 
pixel data which read data from CCD21 for every frame, and are given from main memory 29 through Maine Bath 28 
and second FIF051b like drawing 4 While carrying out the multiplication of the alpha as the first multiplier (Ratio A) 
with the first multiplier 54 To the input data from CCD21, the multiplication of the (1 -alpha) is carried out with the 
second multiplier 56 as the second multiplier (Ratio B), and a signal equivalent to the are recording on CCD of a 
multiple frame is created by adding these, in this case, the sum total of the first multiplier (Ratio A=alpha) and the 
second multiplier (Ratio B=l -alpha) is set up so that it may be set to "1" — having — **** — the value of alpha - 
- "0" — size — and it is set up by the experience of an experiment etc. as any value of under "1." Moreover, each 
selection by the first selector 53 and the second selector 55 is the same as that of the case of "accumulation." 
According to the this "circulation addition" method, a contribution will be higher than old input data, and the point 
which is hard to treat a little about time balance of data also has the direction of the input data of the added 
newest, or the past, comparatively new input data near this, but In the addition processing for reducing random 
noise, there is an advantage that the count of addition can be enlarged by carrying out the differential-gear rate of 
the data length according to the count of addition, without increasing the amount of data on memory. Therefore, 
fr^me addition of long duration (count of infinity) is attained to perform sufficient equalization processing with the 
brightness of a photographic subject, or the amount of a noise, without making the data length of the are recording 
section increase. 

[0058] Thus, it is drayying 6 which showed the processing structure of the single pixel processing section 41 at the 
time of performing setting out of each multiplier (Ratio A, Ratio B) as circulation addition, and selection of each 
selectors 53 and 55. As opposed to the input data (Input Data) given through the analog signal processing circuit 22 
like drawing 6 from CCD21 As opposed to the data which carried out the multiplication of the second multiplier 
(Ratio B=1 -alpha) with the second multiplier 56, and were stored in CCD data buffer (CCD Data Buffer) 29a in main 
memory 29 The multiplication of the first multiplier (Ratio A=alpha) is carried out with the first multiplier 54, these 
are added with an adder 57 and updating storage is carried out again at CCD data buffer 29a. After giving other 
blocks 42-45 in the realtime processing unit (RPU) 23 after repeating this circulation addition N times, and storing 
in processing data buffer (Processed Data Buffer) 29b in main memory 29 per frame, while CPU24 performs 
predetermined software processing if needed and storing this in memory data buffer (Temporaly Data Buffer) 29c in 
main memory 29, it outputs to external I/F26 grade through Maine Bath 28. 

[0059] Since "accumulation" and "circulation addition" can be chosen as arbitration like this drawing 5 and drawing 
6 using the same circuit shown in drawing 4 , the degree of freedom of a design can be secured and there is an 
advantage that the versatility of this single pixel processing section 41 improves. 

[0060] Furthermore, it can perform now by choosing "shading compensation processing" which is a completely 
different function in addition to the addition processing for the above-mentioned noise relaxation using the same 
circuit shown in above-mentioned drayying 4 . 

[0061] Generally, when photoing an object, scenery, etc. by CCD21, it may originate in an optical operation of a lens 
etc. and shading said that the perimeter becomes dark compared with the brightness of a center position may occur. 
Drawin g 7 is drawing showing the condition that shading occurred in an image, an axis of abscissa shows the location 
of an image line, and the axis of ordinate shows the intensity level. In drawin g 7 , the brightness of the perimeter 
part is low relatively compared with a part for the core in an image line. Such a phenomenon appears notably, when 
using a wide angle lens etc. as a lens. In order to ease this shading, "shading compensation processing" performs 
gain adjustments, such as a brightness value of each pixel. 

[0062] In addition, in carrying out a shading compensation for every pixel, in order considering the case where 
CPU24 performs software processing, for example, and shading compensation processing is performed to perform 
the shading compensation of a lens etc. conventionally, the memory for one line which stores a multiplication 
multiplier (shading compensation parameter) is prepared for the interior of RPU. and it was amending by multiplying 
the data and the input data from CCD21. However, in this approach, since only horizontal amendment was 
performed, memory needed to be added or data needed to be periodically updated by software to amend also 
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perpendiculariy so that it could have the multiplication multiplier (shading compensation parameter) of two or more 
lines, since the multiplication of the different multiplication multiplier ( shading compensation parameter ) for every 
pixel in one line be carried out , it had to have the multiplier of a large quantity , the capacity of internal memory 
became huge , and the amendment unit of a horizontal picture element had to be made into two or more pixel unit 
since renewal of the data in software be also very frequently needed and the vertical line also had to be made into 
two or more line unit , time amount start and be dramatically desirable when carry out software processing of this . 
[0063] For this reason, in CPU24, the image of one frame is divided into the block of the shape of some grid like the 
vertical tine in drawing 7 , and the method of performing a shading compensation between [ these ] blocks is also 
considered. However, if it divides per block and shading compensation processing is performed, when a level 
difference is made to a brightness value and it sees as an image in the break part (vertical line in drawjng 8 ) of a 
block like drawing 8 . it will become an unnatural stripes-like image. 

[0064] In consideration of these problems, shading compensation processing is performed at a high speed for each 
pixel of every in the single pixel processing section 41 in the real-time processing unit 23 of the gestalt of this 
operation. 

[0065] The shading compensation parameter of a pixel unit is stored on 29d of amendment data storage fields in 
main memory 29, and. specifically, a pixel unit is amended by inputting amendment data into the real-time processing 
unit 23 by Direct Memory Access (DMA) at the time of capture of the image data in CCD21. Shading compensation 
processing of a pixel unit can be realized at a high speed, without this applying a burden to CPU24 concerning 
software processing. When there is a request of a commercial scene which replaces especially with CCD21 and uses 
a CMOS sensor, since unlike a CCD sensor a readout circuitry gets down independently for every pixel and the error 
of a pixel unit tends to generate this CMOS sensor, this invention becomes effective, moreover — since it is not 
necessary to install a register special in the real-lime processing unit 23. while being able to hold down cost low by 
making circuitry easy — power consumption — it can decrease . 

[0066] In this "shading compensation processing", like drawin g 4 and drawin g 9 . in the second selector 55 The 
multiplication multiplier (shading compensation parameter) for every pixel given through Maine Bath 28 and second 
RF051b from 29d of amendment data storage fields in main memory 29 is chosen. The multiplication of the 
multiplication multiplier (shading compensation parameter) chosen here is carried out for every pixel to the pixel 
data from CCD21 with the second multiplier 56, and the image data of the result is stored in CCD data buffer (CCD 
Data Buffer) 29a. In addition, the first multiplier (Ratio A) by which multiplication is carried out with the first 
multiplier 54 is "0", since the multiplication value is therefore set to "0", with an adder 57. a value "0" will be added 
to the result in the second multiplier 56. therefore, as for the output of an adder 57, the output value from the 
second multiplier 56 is maintained as it is here. 

[0067] Since the same circuit as the circuit shown in above-mentioned drawing 4 is only being used for this circuit, 
three functions of "accumulation", "circulation addition", and "shading compensation processing" can be chosen 
and used for it in this same circuit In addition, two or more of these functions can be easily chosen in the driver 
program (BIOS) used for actuation control of the single pixel processing section 41 of the real-time processing unit 
23 only by changing selection of each selectors 53 and 55, and setting out of each multiplier (Ratio A, Ratio B). 
Therefore, a driver program may be set up so that it may limit to one of functions beforehand among three 
functions, "accumulation", "circulation addition", and "shading compensation processing", or you may set up so that 
it can switch by setting out of the jumper pin on command input or the circuit board, or a DIP switch. 
[0068] Pixel interpolation <of operation> and the configuration [ of pixel interpolation and the gamma processing 
section 42 ] and gamma processing section 42 are a block which performs the gamma correction of an image while 
performing pixel interpolation at the time of reading an image from CCD21. 

[0069] First, the pixel interpolation function of pixel interpolation and the gamma processing section 42 is explained. 
[0070] Generally, in picturizing a color picture in CCD21, the filters (complementary color types, such as a RGB- 
Bayer or YMCG system etc.) of a different color for every pixel are used in many cases. 

[0071] RGB-Bayer is that over which the filter of 3 color system is covered for every pixel. Generally three colors 
of "R (red component)", "G (green component)", and "B (blue component)" are performing the pixel array, for 
example, either odd lines or even lines are set to "R, G. R, G — " like drayying 10 , and another side is set to "G. B, 
G, B — ." In this case, although it has by 2x2=4 pixel and 1 set of colors are recognized as the thick wire frame in 
4r.s^y^BS,A9 showed, in within the limit [ this / thick wire ], "G" is arranged at both an upper right location and a 
lower left location. 

[0072] Moreover, a complementary color type (a YMCG system or YMCK system) It is that over which the filter of 4 
color system of a different color component for every pixel Is covered. Like drawing 1 1 Either odd lines or even lines 
are set to "C (cyanogen color component), M (MAZENDA color component), C, M — ", and another side is set to "Y 
(yellow color component), G (green component). Y, G — (in the case of a YMCG system)." It is that over which the 
filter of a color component with which these also differs for every pixel was covered, and it has by 2x2=4 pixel, and 1 
set of colors are recognized as the thick wire frame in drayying 1 1 showed. 

[0073] It is drawing 12 which generalized the pixel array these RGB-Bayer and complementary color type (YMCG 
system etc.) by the notation "A", "B", "C", and "D." Although it is necessary to change into Y (brightness), Cr (= 
alpha 1 {R(red component)-Y (brightness))), and Cb (= alpha 2 (B(blue component)-Y (brightness))) which are a JPEG 
system color space eventually for every pixel with the digital still camera of a JPEG system based on these pixel 
arrays Here, in order for there to be only a component of "D" and to interpolate the component of other "A". "B". 
and "C" about this pixel, for example in DataXI of d rawin g 12 , these surrounding components will be referred to. 
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[0074] When referring to the component of "A" in DataXI like drawing 13 in a complementary color type (YMCG 
system etc.) case, equalization processing of the component of ''A" of a slanting four way type is performed, and. 
speciTicaliy. the component of DataXI is seasoned with this. Moreover, when referring to the component of ''A" in 
DataX2 (component of "C"). equalization processing of the component of "k" which actjoins up and down is 
performed, and the component of DataX2 is seasoned with this. Furthemiore, when referring to the component of 
"A" in DataX3 (component of "B"), equalization processing of the component of "A" which adjoins right and left is 
performed, and the component of DataXS is seasoned with this. The same is said of interpolation of other 
components "B". "C". and "D." In spite of inputting the signal of a pixel array according to each line here In order 
to have to refer to a tine in order to perfonm pixel interpolation of DataXI in drawing 13 . before and after differing 
from the line of DataXI concerned, for example, in this pixel interpolation and gamma processing section 42 
Installing the line buffers 61a and 61b for storing two lines of order to the pixel which performs pixel interpolation, 
and delivering a pixel between these line buffers 61a and 61b and the 3x3-pixel register 62 Pixel interpolation is 
performed in this colour selection block 63, selecting the value of each pixel of this 3x3-pixel register 62 with the 
colour selection block 63. That is, to CCD21 of 4 color configurations of 2x2 like complementary color types (YMCG 
system etc.). pixel interpolation is performed by performing the same data processing altogether like the approach 
shown in drawing 13 . In addition, line buffers 61a and 61b and the 3x3-pixel register 62 constitute the pixel 
reference block for referring to the pixel of the perimeter to the attention pixel located in the center in the 3x3~pixel 
register 62. 

[0075] On the other hand, in RGB-Bayer of 3 color system, as the thick wire frame in drawing 1 0 showed, in addition 
to three colors of "R", "G", and "B", "G" is again used as a color component of four amorous glance. Thus, both 3 
color system and 4 color system have come to be able to carry out a realtime operation by the same circuit to 
CCD21 of RGB-Bayer by replacing a part of colour selection block (four amorous glance). When carrying out color 
interpolation processing about RGB-Bayer of this 3 color system, different processing from processing of the 
complementary color types (YMCG system etc.) of 4 color system is needed. Namely, although it is possible to 
perform processing as shown in drawing 13 about all pixels in color interpolation processing of the complementary 
color types (YMCG system etc.) of 4 color system When carrying out color interpolation processing about "G" of 
RGB-Bayer of 3 color system (for example, when interpolating "G" to this also in "B" also in "R" in drawing 10 ) 
What is necessary is just to perfonm color interpolation based on "G" of these four way types, since the four way 
type of the vertical direction and a longitudinal direction is adjoined and "G" exists (the first interpolation approach). 
Or it is very good in the remaining averages of "G" of 2 pixels which removed the thing of the minimum value, and 
the thing of maximum among 4 pixels "G" which adjoins and exists in the four way type of the vertical direction and 
a longitudinal direction (the second interpolation approach). It enables it to choose these first interpolation 
approaches and second interpolation approaches as arbitration actually by setting out of the driver software 
program for actuation of the colour selection block 63 etc. Thereby, the degree of freedom of a design change 
improves substantially. Interpolating "R" which adjoined in the direction of length (upper and lower sides) about "G" 
on the other hand. "B" which adjoined in the direction of width (right and left) is only interpolated, it is unnecessary 
and the interpolation based on other "G" of a slanting four way type serves as greatly different processing fi^om 
processing as shown in drawing 13 . 

[0076] It sets to this RGB-Bayer. Or about one side of the two "G" of a thick wire within the limit in drawing 10 It is 
utilizable as "description data (KEY signal)" in which it is also possible to utilize in false as the overall brightness 
component and emphasis component of a pixel of this part, and it does not extract as a color component of each 
pixel, but the predetermined descriptions, such as a brightness component an emphasis component, etc. of a pixel, 
are shown. 

[0077] For example, the 32-bit signal which added each 8 bits of KEY signals to 8 bits as "R", "G", and "B" is 
arranged as four chrominance signals on 3x 3-pixel register 62 in drawing 14 . and is used as "description data 
(after-mentioned)" for every pixel by the processing process in each blocks 43, 44. and 45 of the real-time 
processing unit 23. 

[0078] Furthermore, also in the complementary color types (YMCG system etc.) of 4 color system, it is utilizable as 
"description data (after-mentioned)" in which it is also possible to utilize, for example about "G" in false as the 
overall brightness component and emphasis component of a pixel of this part, and it does not extract as a color 
component of each pixel, but the predetermined descriptions, such as a brightness component, an emphasis 
component, etc. of a pixel, are shown. 

[0079] In addition, generally, when processing 3 color system in the processing circuit which can treat 3 color 
system processing and 4 color system processing, how to pack and store 3 color data on predetermined memory, or 
to disregard and process the data of four amorous glance can be considered. However, especially in the case of the 
latter, the problem that memory and a processing circuit are effectively unutilizable arises. 

[0080] on the other hand, with the digital still camera of the gestalt of this operation When 3 color data are stored in 
memory arrangement of 4 color processing in main memory 29 Each pixel is stored in the field equivalent to four 
amorous glance, and it is made to utilize as the below-mentioned "the description data (KEY signal:, for example. 
"G")" for performing predetermined characterization for every pixel in the software processing by a color space 
conversion and the below-mentioned color oppression processing section 43. and below-mentioned CPU24. Various 
kinds of non-line type processings and pixel unit processings can be dramatically performed at a high speed by [ in 
the real-time processing unit 23 ] using it in processing. [ In / for processing of pixel interpolation of these four 
amorous glance / each blocks 43. 44. and 45 ] 
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[0081] As opposed to each pixel data outputted from the limiter 58 of the single pixel processing section 41 like 
drawing 14 in this color interpolation processing Each color component is arranged to the 3x3-pixel register 62. 
using line buffers 61a and 61b as mentioned above. Selecting the signal of each of these color components with the 
colour selection block 63 according to the input of the V.Count signal based on the H.Count signal and Vertical 
Synchronizing signal based on a Horizontal Synchronizing signal, equalization processing is performed and pixel 
interpolation is performed. This becomes possible by the processing process in each blocks 43, 44, and 45 of the 
latter part of the real-time processing unit 23 to use it as "description data (after-mentioned)" for every pixel. 
[0082] Thus, in pixel interpolation and the gamma processing section 42. since it can process by replacing a part of 
colour selection block (four amorous glance) about processing of a 3 color system like RGB-Bayer both 3 color 
system and 4 color system can carry out a real-time operation by the same circuit Therefore, compared with the 
case where the pixel interpolation circuit for RGB and the pixel interpolation circuit for the complementary color (4 
color system) are being independently installed as an independent thing, it becomes possible like before to be able to 
make circuit magnitude very small and to control power consumption. Furthermore, considering the case where this 
processing is processed based on a software program by CPU24 Since equalization processing in every direction will 
be performed per each pixel in the image and color interpolation will be carried out once storing an image in memory 
per frame If this will be processed about all pixels, with the gestalt of this operation, the part which is processing on 
real time within the real-time processing unit 23. and processing speed will improve substantially to the process of 
processing becoming huge and requiring great time amount 

[0083] In addition, the high-frequency component (Gh signal) of the "G" signal is extracted for the colour selection 
block 63 of pixel interpolation and the gamma processing section 42, and AF assessment function to evaluate the 
high frequency component for AF (autofocus) based on this (AF assessment) is made to have. Drayyingj 5 is the 
block diagram having shown signs that extracted the data ("G" signal) of a part of timing under pixel array of a 
certain flash, and AF assessment was performed in the function which creates the assessment value (high 
frequency component assessment value) of the high fr-equency component for AF assessment based on Gh signal in 
RGB-Bayer. AF assessment can perform by detecting whether an edge is coming out clearly at that flash, and 
generally, if FFT (fast Fourier transform) etc. extracts the level of only a high frequency component and it judges 
based on this extract value, the best AF assessment value can be acquired. However, it is very difficult to process 
FFT in the situation that input data (Input Data) is inputted one after another in the real-time processing unit 23, 
and when an image is stored In main memory 29 per frame and it processes FFT by software processing by CPU24, 
it is not efficient in order to require great time amount while processing becomes complicated. Then, the pixel of the 
same neighboring color component is chosen and extracted by the selector 64. Absolute-value-ize a value in an 
arithmetic circuit 65. and it is calculated, the difference of the pixel of the extracted same color component — The 
accumulation adder 68 as a feedback circuit which consists of a buffer 66 and an adder 67 is integrated with the 
absolute value continuously obtained by these the processings of a series of, and AF assessment is performed by 
searching for the maximum point of the change value (differential value) of the integral value (accumulated). That is, 
the autofocus assessment section which outputs the high frequency component assessment value for being 
autofocus consists of a selector 64, an arithmetic circuit 65, and an accumulation adder 68. 
[0084] and in the autofocus assessment section within this colour selection block 63 In case AF assessment is 
performed to input data, it is supposed that most "G" components as a color component of the same color in RGB- 
Bayer are used. Especially in this colour selection block 63 the difference of the value of the "G" component — the 
value of the "G" component isolated from whether it is the latest thing as an object for an extract, and this — 
difference — it can change now into arbitration selectively by the selector 64 about whether it chooses as an object 
for an extract namely, in a certain case, as a "G" signal nearest to the "G" signal (attention pixel) inputted into one 
B input terminal 65b of an arithmetic circuit 65 The "G" signal inputted into D input terminal of a selector 64 is 
chosen. In a certain case As furthest "G" signal from the "G" signal of an attention pixel inputted into one B input 
terminal 65b of an arithmetic circuit 65 the "G" signal inputted into B input terminal or 0 input terminal of a 
selector 64 when the "G" signal inputted into A input terminal of a selector 64 is chosen and it is further — 
choosing — difference with the "G" signal of an attention pixel — it is possible to calculate a value, thus, the 
selector 64 — the clearance from an attention pixel — changing — difference — since a value can be calculated, 
the view frequency in AF assessment can be changed easily. With the maximum frequency of contiguity pixel level, 
the frequency sensed that the focus suited this when human being did naked-eye view of the image is not 
restricted, but even if it doubles a focus by the pixel estranged about 2-4 pixels, it not necessarily senses that the 
focus fully suited. Since a big change arises for every contiguity pixel like [ this case where carried out the pair, for 
example, an accident is looked at by the image pick-up pixel of CCD21, and in case a noise mixes in a capacitor in 
the course of the signal output fi^om here ] in almost all cases when a certain noise occurs in a pixel, in asking for 
difference only by the contiguity pixel, it takes into consideration that there is a possibility that AF assessment may 
be overestimated under the effect of a noise. That is, focal doubling which is equal to naked-eye view becomes 
possible by changing the view frequency in AF assessment by the selector 64, reducing the effect of a noise. In 
addition, what is necessary is just to change selection of this selector 64 according to properties, such as a pixel 
pitch of actual GCD21. Since the pitch of the attention pixel which adjoins with properties, such as a pixel pitch of 
CCD21, will also change even when picturizing the same photographic subject, the same scenery, etc., it becomes 
possible to be able to maintain the precision of AF assessment on fixed level, therefore to correspond to CCD21 of 
various properties as the same real-time processing unit 23 by changing a view frequency by the selector 64 
according to properties, such as a pixel pitch of actual CCD21. 
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[0085] Moreover, the defective pixel amendment function which amends the defective pixel of CCD21 is made to 
have by the colour selection block 63 of pixel interpolation and the gamma processing section 42. 
[0086] Since an image will generally become unnatural if this is used as it is when a defective pixel is contained and 
it is inputted by the pixel measure into an image in defective pixel amendment of CCD21, For example, there is an 
approach the color data (for example, the color data in front of 2 pixels are applicable in the example of drawing 15 
since the pixel of the same color component is inputted alternately) inputted before one as the same color 
component as this defective pixel perform a pixel supplement Even if a defective pixel occurs rarely, and usual 
CCD21 replaces a pixel with the above-mentioned comparatively simple approach, it can obtain [ since it has an 
about 1 miliion-pixel pixel in a frame. ] the image which is fully equal to naked-eye view. 
[0087] In this case, it sets to defective pixel amendment of conventional CCD. The address information of the 
perpendicular direction (V) and horizontal direction (H) of a defective pixel is stored in the register of the plurality (a 
part for the total of the defective pixel expected) inside RPU (real-time processing unit). A defective signal is 
generated to the timing whose address value corresponded with the vertical (V) counted value of TG (timing 
generator) of CCD, and horizontal (H) counted value. Operating replacing the pixel data of the timing by the 
surrounding pixel (generally pixel of the last same color) etc.. and amending was performed. 

[0088] However, it is necessary to have a number sufficient by this conventional approach to store the address data 
only for a total of the defective pixel expected of registers in the interior of RPU. However, since it is in the 
inclination for a defective pixel to also increase, with buildup of the number of pixels of CCD in recent years, the 
number of an internal register increased gradually and problems, such as buildup of power consumption, have been 
produced. Moreover, although some were usually expected to be about -20 piece, the total of a defective pixel was 
not necessarily restricted as being settled in this number, and since the number of the pixel especially judged to be 
a defective pixel with the threshold in assessment of whether to be a defect also changed a lot, it was not able to 
be partly said to be enough [ the defect of an about / -20 piece / number ] to one CCD. However, although about 
1000 registers must be installed in RPU by the above-mentioned conventional approach for example, when about 
1000 defective pixels are expected, it was not realistic from the limit of circuit magnitude, and only the defect of an 
about [ -20 piece ] number was. as for this, to be able to amend partly to one CCD in many cases. 
[0089] on the other hand, with the digital still camera concerning the gestalt of this operation The register for 
defective pixel address storing is not installed in the real-time processing unit 23. The positional information of the 
defective pixel of CCD21 is stored on main memory 29 in order of the time amount location. The positional 
information of the defective pixel in this main memory 29 in inputting into the defective pixel timing generating 
circuit 73 which comes to combine shift registers 71a and 71b and Comparators (CMP) 72a and 72b like drawing 16 
by Direct Memory Access (DMA) Defective pixel amendment of CCD is performed. That is. it is with these shift 
registers 71a and 71b and Comparators (CMP) 72a and 72b. and the defective pixel amendment section is 
constituted. 

[0090] The defective pixel address of CCD is specifically stored in the storing field of the arbitration in main memory 
29 (refer to drawing 1 ) in order of the generating time amount of the defective pixel concerned. It inputs into each 
shift registers 71a and 71b installed by parallel through the register (RFC) 74 of Iword length in the defective pixel 
timing generating circuit 73 in pixel interpolation and the gamma processing section 42 by Direct Memory Access 
(DMA). It can amend without a limit of the number of actual top and defective pixels by carrying out a data input to 
each comparator 72a and 72b from the last stage of each shift register 71a and 71b. and comparing to vertical (V) 
counted value and level (H) counted value. 

[0091] Here, while was connected to one shift register 71a and this, comparator 72a recognizes the appearance 
timing (address) of a horizontal (H) defective pixel, and comparator 72b of another side connected to shift register 
71b of another side and this recognizes the appearance timing (address) of a vertical (V) defective pixel. 
[0092] And the vertical (V) counted value and horizontal (H) counted value which were counted within the real-time 
processing unit 23 are inputted into Comparators 72a and 72b, respectively, and it sets to these comparators 72a 
and 72b. The output address of the last stage (71 af. 71bf) of shift registers 71a and 71b. When it is judged that the 
above-mentioned vertical (V) counted value and horizontal (H) counted value were in agreement A defective pixel 
timing (CCD Detect Timing) signal is outputted through AND circuit 75 and a register (DMA Req.Trigger) 76. 
[0093] It can come, simultaneously the value of shift register 71af-1 (HCRegl) of the one preceding paragraph and 
71bF1 (VCRegl) is loaded to shift register 71af (HCRegO) of the last stage, and 71bf (VCRegO). Moreover, the 
defective pixel address (DMA Data) in the main memory 29 obtained through the register (FIFO) 74 of Iword length 
of the preceding paragraph is loaded to the shift register 71 a1 (HCRegN) of a forefront stage, and 71 b1 (VCRegN). 
[0094] Here, when accepting individually the register (FIFO) 74 for accepting the defective pixel address (DMA Data) 
from main memory 29 and preparing it. it changes variously in the course which rewrites the value in a register 
(FIFO) 74 to the value of the newly accepted defective pixel address (DMA Data). In the course, when the value in a 
register 74 turns into vertical (V) counted value and the same value as horizontal (H) counted value by chance for a 
moment also. Comparators 72a and 72b have a possibility of outputting an affirmative comparison result accidentally 
(problem of generating of a hazard). 

[0095] However, with the gestalt of this operation, since shift registers 71a and 71b are made to intervene between 
a register 74 and Comparators 72a and 72b, the problem of generating of this hazard is solvable. The signal from 
shift register 71af of the last stage of shift registers 71a and 71b and 71bf is not inputted, and. specifically, as for 
the input to Comparators 72a and 72b. a register 74 is not necessarily connected to the direct comparators 72a and 
72b. and the case (when a coincidence signal is outputted) where, as for the shift of each shift registers 71a and 
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71b, the comparison result in Comparators 72a and 72b is obtained in the affirmative — as long as — it performs to 
the timing based on the output signal from these comparators 72a and 72b. In this case, since the data compared by 
Comparators 72a and 72b are always restricted to a thing from shift register 71af of the last stage, and 71bf. 
whenever the data of a register 74 may be rewritten, a coincidence signal is not outputted from Comparators 72a 
and 72b, therefore they can solve the problem of generating of a hazard. 

[0096] In addition, in case loading from a shift register 74 occurs, according to the coincidence signal from 
Comparators 72a and 72b, a register (DMA Req.Trigger) 76 generates the data transfer demand (DMA Request to 
DMA Controller) about the defective pixel address in main memory 29 (DMA Data) to DMA controller 32 (refer to 
drawing 1 ). What is necessary is just to have ended the actual data transfer by DMA which answered this by the 
timing of the following defective pixel. In addition, as a different example from drawin g 16 . if actuation of shift 
register 71a1-71af-1 of the preceding paragraph and 71bl-71bf-1 is controlled by the completion signal of the data 
transfer in DMA from shift register 71af of the last stage, and 71 bf. a certain amount of time allowances can be 
earned about the actual data transfer by DMA. 

[0097] Moreover, when not using data transfer by DMA, it is possible by switching and inputting the output data from 
shift register 71af of the last stage, and 71bf into the shift register 71 a 1 of the forefront stage of a forefront stage, 
and 71 b1 by Selectors 77a and 77b to amend the defective pixel of the number for a number of stages of shift 
registers 71a and 71b. 

[0098] It is necessary in any case, for address data to have gone back from shift register 71af of the last stage of 
shift registers 71a and 71b. and 71 bf. and to have ranked with generating time order even to the address data of 

main memory 29. 

[0099] By such configuration, by storing the defective pixel address in the main memory 29 with a large capacity, 
also when the total of a defective pixel is great to about 1000 pieces, defective pixel amendment processing can be 
performed easily. And since the number of the internal registers 74 and 76 is at least two sufficient like drawin g 16 . 
compared with the case where it has a number only for a total of a defective pixel of registers expected in the 
interior of RPU, circuit magnitude is substantially reducible. 

[0100] In addition, the colour selection block 63 of pixel interpolation and the gamma processing section 42 extracts 
the high-frequency component (Gh) of the "G" signal, and outputs It to a color space conversion and the color 
oppression processing section 43. 

[0101] Next, the gamma correction function of pixel interpolation and the gamma processing section 42 is explained. 
He is trying to use one gamma correction table 78 ( drayying 17 ) on which input data serves as a 12-bit signal like 
drawing 17 and d rawin g 18 in this pixel interpolation and gamma processing section 42 as look-up tables 78a-78d 
( drawing 18 ) for gamma corrections of 10 bit x4 (=212-10) individual. 

[0102] Namely, although this gamma correction processing is performed after CCD21 by which A/D conversion was 
carried out passes through pixel interpolation processing of pixel interpolation and the gamma processing section 42 
through the single pixel processing section 41 in the analog signal processing circuit 22 When the input data inputted 
into this gamma correction processing is 1 2 bit length While the above-mentioned gamma correction table 78 
functions as a thing with a 8-bit output of 4096 bytes as memory size about the signal inputted by this 1 2 bit length 
When input data is 10 bits, it functions as a look-up table (LUT) which functions for every color of input data as four 
look-up tables for gamma corrections of an independent 1 0-bit input and a 8-bit output. 

[01 03] After perfonming pixel interpolation processing of the preceding paragraph, since the input data of four colors 
will be given at once in the case of the pixel data of 4 color system, four input port IPort1-IPort4 is prepared as 
input port of the gamma correction table 78, and four output ports OPort1-OPort4 are prepared also for the output 
port of the gamma correction table 78 corresponding to this. 

[0104] Generally, when input data is 12 bit length, as for a look-up table 78, the thing of 12 bit length is needed. By 
the way, since the look-up table 78 for changing into the output signal of 8 bit length from the input data of 1 2 bit 
length has the problem that the nonlinearity for every color is unremovable, it can define only one kind to no colors. 
In this case, although it is desirable to build in the look-up table of four kinds of 1 2 bit length when treating the pixel 
data of 4 color system, in this case, circuit magnitude becomes 4 times and poses a problem in respect of power 
consumption etc. 

[0105] On the other hand, it does not restrict that the input data of 12 bit length is always required, but the input 
data of 1 0 bit length may be applied. In this case, if data were treated like processing of the input data of the above- 
mentioned 12 bit length, the surplus bit occurred and it was inefficient 

[0106] Then, with the digital still camera concerning the gestatt of this operation, in treating the input data of 12 bit 
length, while a look-up table 78 operates as a single 1 2 bit-length look-up table, when treating the input data of 1 0 
bit length, four kinds of look-up tables 78a-78d independent of each of four colors can be used. 
[0107] As memory size, specifically 4096 bytes of look-up table 78 Divide and design beforehand to 1024 bytes of 
four look-up tables 78a-78d. and it sets to an each look-up tables [ 78a-78d ] input side. While forming the high 
order input terminal (Upper) of 2 bits of high orders, and the low order input terminal (Lower) of 10 bits of low order 
Connect with the high order input terminal (Upper) of 2 bits of high orders so that the output signal from Selectors 
79a-79d may be inputted, respectively, and it sets to each of these selectors 79a and 79b. An each look-up tables 
[ 78a-78d ] port number (0x0 to 0x3) (A input terminal) and the value (B input terminal) of 2 bits of high orders of 
input data can be chosen now. And in treating the input data of 12 bit length, while switching Selectors 79a-79d to 
B input terminal side (value of 2 bits of high orders of input data) by the control change-over by CPU24 grade, in 
treating the input data of 10 bit length, it switches Selectors 79a-79d to A input terminal side (each look-up tables 
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[ 78a-78d ] port number (0x0 to 0x3)) similarly. 

[0108] Thereby, when treating the input data of 12 bit length, it is inputted into the high order input terminal (Upper) 
of 2 bits of high orders whose values of 2 bits of high orders of input data are each look-up tables 78a-78d by the 
switch by the side of Selectors [ 79a-79d ] B input terminal, and is inputted into the low order input terminal 
(Lower) of 10 bits of low order whose values of 10 bits of low order of input data are each look-up tables 78a-78d 
as it is. 

[0109] On the other hand, in treating the input data of 10 bit length It is inputted into the high order input terminal 
(Upper) of 2 bits of high orders whose each look-up tables [ of input data / 78a-78d ] port numbers (0x0 to 0x3) are 
each look-up tables 78a-78d by the switch by the side of Selectors [ 79a-79d ] A input terminal. Moreover, it is 
inputted into the low order input terminal (Lower) of 10 bits of low order whose values of 10 bits of low order of 
input data are each look-up tables 78a-78d as it is. 

[01 10] Thereby, when treating the input data of 10 bit length, the look-up tables 78a-78d of 10 bit length (1024 bits) 
can be defined as arbitration mutually-independent to the colors of all four colors, respectively. 
[0111] Moreover, the input data in this gamma correction processing The pixel data stored in main memory 29 like 
drawing 14 are inputted into Selectors 79a-79d through RF073 and the color sampling module (Color Over Sampling 
Module) 74. By this Gamma correction processing by the above-mentioned real time and same processing can be 
performed now at any time to the image once stored in main memory 29 (postprocessing-ost Processing). 
[01 12] In addition, what is necessary is just to carry out easy [ only of one input port and the one output port ] as 
input port, when performing gamma correction processing here in a forward phase from above-mentioned pixel 
interpolation processing. In this case, what is necessary is to install a selector (not shown) to this one input port and 
one output port, and for this selector to distribute data to four colors, and just to make it output and input to four 
kinds of look-up tables 78a-78d Therefore, the structure of look-up table 78 (78a-78d) the very thing becomes 
being the same as that of what was shown in drawing 17 and drawing 18 even in this case. 

[01 13] Moreover, although the look-up table which can respond to the input data of both 12 bit length and 10 bit 
length was explained here Are not necessarily limited to this, and when input data is generally N bit length What is 
necessary is to function as a gamma correction table 78 which processes this N bit length, and just to make it 
function as look-up tables 78a-78d for gamma corrections of four (= 2N- (N-2)) individuals, when input data is bit 
length (N-2). The same look-up table 78 (78a-78d) can be utilized efFectively. without a surplus bit arising by this 
according to the bit length of each input data. 

[01 1 4] <the configuration of a color space conversion and the color oppression processing section 43. and 
actuation> — this color space conversion and color oppression processing section 43 are equipped with the color 
space conversion function to change the pixel data of 4 color system RGB-Bayer of 3 color system, or 
complementary color type (YMGG system etc.) into the color space of place 5 laws, such as YCrCb. and the color 
oppression function perform color oppression (KUROMASA press: false color prevention) of the bright section in an 
image, and dark space further. 

[0115] As mentioned above, although the color space conversion function of a color space conversion and the color 
oppression processing section 43 is a function to change the pixel data of 4 color system RGB-Bayer of 3 color 
system, or complementary color type (YMCG system etc.) into predetermined color spaces, such as YCrCb 
especially — both processing of 3 color system, and processing of 4 color system — it can treat — coming — **** 
— further — when processing 3 color system, it enables it to use the signal of the color data area of four amorous 
glance as "description data (KEY signal)" of each pixel 

[01 16] In RGB-Bayer, for example, the signal of a total of 32 (= 8x4) bit length which added the signal of 8 bit length 
as "description data" to the signal of eight bit length each of "R", "G", and "B" It arranges in main memory 29 as 
four chrominance signals, and the "description data" is used as "description data", such as an "emphasis 
component" etc. for every pixel, by the processing process of the real-time processing unit 23. 
[01 1 7] The purport which generally has the problem that where of main memory and a processing circuit are 
effectively unutilizable especially in the case of the latter although how to pack and store the pixel data of three 
colors in main memory, or to disregard and process the data of four amorous glance can be considered when 
processing 3 color system in the processing circuit which can treat both 3 color system processing and 4 color 
system processing is as above-mentioned, so, with the digital still camera concerning the gestalt of this operation 
When it stores the pixel data of 3 color system in the main memory 29 of 4 color processing The "description data" 
to characterize each pixel for every pixel is collectively stored in the field equivalent to four amorous glance. By 
using it for a certain processing with the real-time processing unit 23 again behind, or utilizing by the software 
processing by CPU24. once storing in main memory 29 It becomes possible to perform dramatically various kinds of 
non-line type processings and pixel unit processings at a high speed. 

[01 18] Specifically this color space conversion and color oppression processing section 43 The component of four 
amorous glance of the pixel data outputted like drawing 1 9 from the gamma correction table 78 of pixel interpolation 
and the gamma processing section 42, The selector 81 which chooses the high-frequency component (Gh signal) of 
the "G" signal outputted from the colour selection block 63 of pixel interpolation and the gamma processing section 
42, The look-up table 82 for the description data in which the data of the side chosen by this selector 81 are stored 
(8 to 8 LUT). It is based on the data of the side chosen by each component and selector 81 from one amorous 
glance of pixel data to three amorous glance which have been outputted from the gamma correction table 78 of pixel 
interpolation and the gamma processing section 42, and they are brightness components (in YCrCb space), such as 
YCrCb. The color space conversion circuit 83 which performs conversion to predetermined 3 component color 
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space which has a ** "Y" component. The look-up table 84 for brightness into which only the brightness component 
of the predetermined 3 component color spaces, such as YCrCb, ("Y" component) is inputted (8 to 8 LUT). Three 
components (for example, "Y", "Cr\ "Cb") from the color space conversion circuit 83 are inputted. By the three 
components concerned The exposure decision assessment machine 85 which outputs the assessment value for the 
exposure decision at the time of the image pick-up of CCD21 (auto exposure) (AE Evaluation Value Detector), 
Three multipliers 86a-86c modulated using the brightness data in the look-up table 84 for brightness to each of 
three components (for example, "Y", "Cr", "Cb") outputted from the exposure decision assessment machine 85, It 
has three multipliers 87a-87c modulated using the description data changed within the look-up table 82 for the 
description data to each of three components (for example, "Y", "Cr". "Cb") which went via each multipliers 86a- 
86c. 

[0119] Thus, the color component of four amorous glance chosen by the selector 81 can be inputted into the look- 
up table 82 for the description data as description data, and each modulation of three pixel data can be easily 
performed using this description data. By this, a predetermined spatial filter is prepared, the value which obsen/ed 
specific frequencies (high frequency component etc.) with this spatial filter is extracted as data of four amorous 
glance, and when the value of that specific frequency is larger than predetermined SURESSHU level, various 
exceptional image processings, such as chrominance-'signal oppression, can be performed easily. Or although not 
illustrated to dra wing 19 . after integrating a predetermined multiplier to the description data, what adds to three 
pixel data using an adder becomes possible easily, furthermore — although not illustrated to drawin g 19 — three 
components (for example, "Y", "Cr", "Cb") of pixel data — in addition, it becomes possible to store the description 
data (signal of four amorous glance) in main memory 29 through Maine Bath 28. and various exceptional image 
processings can be performed easily [ always ] about the description data in this data once stored in main memory 
29. In this case, once utilizing by the software processing by CPU24 and storing in main memory 29 as data of four 
amorous glance, you may utilize in the real-time processing unit 23 again. 

[0120] Like drawing 20 , as mentioned above moreover, by selection actuation by the selector 81 The signal of four 
amorous glance of the input data from the gamma correction table 78 "color 4". The high^equency component (Gh 
signal) of Green (G) outputted from the colour selection block 63 is inputted into the look-up table 82 for the 
description data. Since he is trying to determine whether carry out the multiplication of the output from here to 
each of three components (for example, "Y", "Cr", "Cb") outputted from the exposure decision assessment 
machine 85 Selection by the selector 81 is performed so that it may be suitable for the optical property of actually 
carried CCD21. Processing of the modulation for every pixel of "Y" in above-mentioned postprocessing (Post 
Processing) or "Cr", and "Cb" etc. can be performed at a high speed, without depending on the software processing 
by CPU24. 

[0121] Moreover, the "Gh" signal outputted from the colour selection block (pixel interpolation block) 63 is chosen 
by selector 81a. and it enables it to input it into four amorous glance of the color space conversion circuit 83. 
Thereby, at the time of data processing of a 3 color system pixel array like RGB-Bayer, the component of the "Gh" 
signal can be added to each color component in the color space conversion circuit 83 at arbitration. From the first, 
in the generation process of the "Y (brightness)" (=0.6G+0.3R+0.1B) signal, since 60 percent of weighting is made, 
the pixel component of Green (G) has a high contribution to a brightness display. And the "Gh" signal which is a high 
region signal of the "G" component can also be used as it is as a high-frequency component of the "Y (brightness)" 
signal. Therefore, this "Gh" signal can be easily added to each color component. For example, if the component of 
the "Gh" signal is added to each component of "R". "G". and "B" by the multiplier fixed as a kind of brightness 
property in RGB-Bayer, adjustment of the brightness of each component will become possible easily as It is. 
[01 22] Here, generally, if independent addition of the high-frequency components, such as Gh, is carried out at the 
"Y" signal, the multiplier for gain adjustments and the adder to a Y signal etc. will be independently needed, and 
circuit magnitude will increase. In the case of that color space conversion circuit that can. on the other hand, also 
perform processing of 4 color system, it is a usual state that this color space conversion circuit has the input 
function of four components, but it becomeis [ the multiplier of four amorous glance is usually altogether set as "0". 
and do not use it. but ] a surplus input terminal to data processing of a 3 color system pixel array like RGB-Bayer, 
and is inefficient. In consideration of this, the gain adjustment of the "Gh" signal and the addition to each color 
component can be attained with the gestalt of this operation also in data processing of a 3 color system pixel array 
like RGB-Bayer by enabling it to input the "Gh" signal selectively by the selector 81 as a color component of these 
four amorous glance, without adding a multiplier and an adder. 

[0123] The look-up table 84 for brightness of a color space conversion and the color oppression processing section 
43 (8 to 8 LUT) In the signal of the color space field of "Y (brightness component)" outputted from the color space 
conversion circuit 83, "Cr (the first chrominance signal)", and "Cb (the second chrominance signal)" Especially, only 
the "Y" signal is inputted and it has the function to determine whether carry out the multiplication of the output to 
each component of "Y" from the exposure decision assessment machine 85. "Cr". and "Cb." 
[0124] And especially when the multiplication of the "Cr" signal and the "Cb" signal is turned ON and the 
multiplication of the "Y" signal is turned OFF, color oppression (KUROMASA press) of dark space and a bright 
section etc. can be performed (color oppression function). 

[0125] Generally, the dark space in an image having the property to be easy to be influenced of various noises, 
therefore controlling coloring as much as possible in dark space leads to outputting natural image quality. On the 
other hand, since it is the part which tends to require a modulation according to the property of the various 
hardware components of CCD21 which picturized this, or others and white balances are deviation and a cone part 
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the bright section in an image contributes to controlling coloring as much as possible too outputting natural image 
quality. In consideration of these things, the object of a color oppression (KUROMASA press) function controls 
coloring in the bright section and dark space in an image. In addition, drawin g 21 is the block diagram showing the 
example of operation at the time of KUROMASA press processing. Here, based on each operation function shown all 
over the color space conversion circuit 83, after changing the component of four colors to - "a color 4" into each 
component of "Y", "Cr", and "Cb", only a "color 1 Y" signal is reserved to the look-up table 84 for brightness, and 
the multiplication of this is carried out to each component other than "Y" "Cr", and "Cb" with each multipliers 86a- 
86c. [ "color" ] 

[01 26] Generally, in order to perfonn the KUROMASA press of the bright section in an image in KUROMASA press 
processing, there is the approach of using the arithmetic circuit which changed the inclination of the "Y" signal in 
the place beyond the fixed level which has the "Y" signal in the "Y" signal as compared with a fixed threshold. 
Moreover, when performing the KUROMASA press in the dark space in an image, a SAPURESU circuit is added and 
installed independently of the circuit of a bright section in many cases. However, by such general approach, circuit 
mark become great, and cost goes up by complication of circuitry, and it cannot be said to be what has the good 
area effectiveness of a circuit 

[01 27] On the other hand, with the digital still camera concerning the gestalt of this operation, since it inputs into 
the look-up table 84 for brightness (8 to 8 LUT) by making the "Y" signal into a 8-bit signal and he is trying to 
output as a 8-bit output signal from here, multiplication can be independently carried out to the "Y" signal, the "Cr" 
signal, and the "Cb" signal to Thereby, the KUROMASA press of the dark space in an image and a 

bright section can be performed now in a single circuit. 

[01 28] Here, when the high region signal was high region signals, such as Gh signal, over that threshold by the 
software processing by CPU24 as compared with the predetermined threshold and the case where a KUROMASA 
press was made to be performed was considered about this KUROMASA press processing, in processing by this 
CPU24. the nonconformity of a color not reaching the field to which the approach of a KUROMASA press is fixed 
and a color should be attached by the specific image was generated. Although it corresponded by oppressing a color 
by software in these cases etc., the processing time became very long and had become a problem. 
[0129] However, with the gestalt of this operation, an image is once stored in main memory 29. Since processing 
with the realtime processing unit 23 can be further performed after being, adding the description data for every 
pixel by CPU24 grade and storing in main memory 29 again According to a situation, the KUROMASA press by Gh 
component and the KUROMASA press by the description data signal generated by software can be used in one 
circuit, without generating lowering of speed in a real-time operation. 

[0130] Moreover, gamma conversion can be performed only to the "Y" signal by turning ON only the multiplication of 
the "Y" signal from the color space conversion circuit 83 (gamma conversion function). Here, drawjng.22 is the block 
diagram showing the actuation at the time of gamma transform processing. Here, based on each operation 
expression shown all over the color space conversion circuit 83, after changing the component of four colors to - "a 
color 4" into each component of "Y", "Cr", and "Cb", only a "color 1 Y" signal is reserved to the look-up table 84 
for brightness, and the multiplication of this is carried out to each components "Y". "CKs)", and all the "Cb(s)" with 
each multipliers 86a-86c. respectively. [ "color" ] 

[0131] And since this gamma transform processing and above-mentioned KUROMASA press processing are 
performed in the same circuit, it is very easy to be easy [ circuitry ]. If it has independently two look-up tables 84 
for brightness (8 to 8 LUT) especially, both color oppression function and gamma conversion function can be 
demonstrated simultaneously. Although the inconvenience that these functions cannot be used simultaneously 
arises in a common real-time processing unit when giving two functions, this "KUROMASA press" and a "gamma 
correction" In the realtime processing unit 23 of the digital still camera concerning the gestalt of this operation 
About the pixel data once processed in the real-time processing unit 23 Since the real-time processing unit 23 can 
be repeatedly passed through main memory 29 and Maine Bath 28 any number of times by Direct Memory Access 
(DMA), it can process without inconvenience by using it. dividing each into another pass. 
[0132] In addition, although here explained the processing to the color space signal of "Y". "Cr". and "Cb". it 
cannot restrict to this and can completely perform similariy to the color space signal which completely differs from 
this by the exceptional image processing. 

[0133] The exposure decision assessment machine 85 of a color space conversion and the color oppression 
processing section 43 is for determining exposure level as a premise at the time of determining shutter speed, the 
magnitude of drawing, etc. based on the proper brightness of actual image data, and performs brightness assessment 
for equalizing the brightness (brightness) of a partition opium poppy and blocks for the image of one frame to two or 
more blocks. 

[01 34] Generally, when evaluating exposure decision, there is the approach (the first exposure decision assessment 
approach: refer to drawing^3 ) of making an assessment value the average of the "Y (brightness)" signal (or "G 
(green component)" signal) of a block and the block of a periphery of the rectangle region located at the core in a 
frame. Usually, since it is expected to wanting to make an exposure decision strictly comparatively in order that a 
photographic subject may project the image for a center section that the significance in an image is low about a 
circumference part, compared with a part for a center section, the strict nature of exposure decision is not required 
in many cases. In such a case, this first exposure decision assessment approach becomes effective. 
[0135] In addition, there is also the approach (the second exposure decision assessment approach: refer to drawin g 
24 ) of making it into the assessment value used for exposure decision about all fields in the average of for example, 
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the each signal (or "G" signal) of each block divided into 5x5 at equal intervals. 

[01 36] However, although central Important exposure decision and overall backlight amendment are possible by the 
first exposure decision assessment approach which averages the block of a center position and its perimeter 
respectively, and performs it the activity of finer exposure decision algorithm is difRcult Moreover, by the second 
exposure decision assessment approach which performs block division at equal intervals, synthetic processing of a 
block which is different, respectively in the time of making the time of making the exposure decision of central 
importance and a spot exposure decision is needed, and an operation takes time amount Moreover, since there is 
constraint that the area of all blocks must be the same in case a block boundary is set as the optimal location, in 
order to fill this constraint the number of partitions of a block tends to increase, circuit magnitude becomes large in 
this case, power consumption will be increased or the processing time of exposure decision assessment will be 
great 

[0137] In case the exposure decision assessment machine 85 of the digital still camera which starts the gestalt of 
this operation in consideration of these things is divided into two or more blocks, it enables modification of the 
location of the boundary of each block to arbitration like drawingJ23 and dravying 24 . 

[0138] Here, drawing when d rawin g 23 sets a center position, each block of the perimeter, and the borderline of 
comrades as the location of ariditration. and drawing 24 are drawings in the case of setting each block as the same 
area. 

[01 39] That is, the field of exposure decision is divided into at least 3x3 or more blocks, and the boundary location 
of each block is freely made movable, for example, in the case of dravying J^^^^ . the borderiine of each blocks is 
completely set as the location of arbitration. Moreover, in the case of drawing 24 , a block at equal intervals is set 
up like a thin line by deciding only the part of the thick wire in this drawing. The precision of exposure decision can 
be raised becoming possible to choose the optimal block boundary by the small block count and suppressing the 
increment in the operation time by these approaches. 

[0140] In this exposure decision assessment machine 85, the borderiine during the optimal blocks according to the 
optical property of CCD21 is specifically set as the location of arbitration by the driver-software program for 
carrying out actuation control of that of the real-time processing unit 23, the integration operator of the brightness 
values, such as the "Y" signal of all pixels, is carried out for each [ are divided according to this borderline ] the 
block of every, and the integral value for these the blocks of every is set as the object of assessment A counter, an 
adder, etc. are built in and constituted as a hardware configuration of the concrete exposure decision assessment 
machine 85. Or if the driver software program is set up so that ****** for a certain mode change-over may be 
prepared in the front face of the unit of a digital still camera and the borderiine during blocks can be changed into 
the location of some mode setting by this ****♦♦. according to a situation, the optimal exposure decision field can 
be chosen by a user's intention. 

[0141] The configuration of the spatial filter coring processing section 44 and drawing 25 <of operation> are the 
block diagrams showing the internal configuration of the spatial filter coring processing section 44. Here, the color 
space signal ("Y", "Cr". "Cb") from each multipliers 87a-87c of a color space conversion and the color oppression 
processing section 43 is stored using two or more line memory (2048 Variable Length RFO) 92a-92d to a spatial 
filter 91 (R00-R48). and profile amendment processing is performed after that 

[0142] Thus, when performing profile amendment processing, with the gestalt of this operation, it makes it possible 
to make it possible to decompose into the signal ("Y". "Cr". "Cb") of each component and the signal of the high 
frequency component which emphasized this, and to deal with it and to make bit length in each data small by this. 
This reason is explained 

[0143] Generally, although processing with a spatial filter only let the fixed spatial filter in which arbitration setting 
out is only possible pass, two troubles exist by this approach. 

[0144] First, in case general filtering is performed, the absolute value So of the multiplier of a main pixel usually 
turns Into a big value like drawing 26 , but an absolute value Sv becomes small as it keeps away from this main pixel 
on the outskirts. As for this, the same is said of data after performing profile amendment processing ( drawing 27 ). 
However, if it is going to secure the versatility of a spatial filter, bit length of a circumference pixel cannot be made 
small. It will stop in this case, being using effectively the bit length which needed to lengthen bit length of the 
multiplier of all pixels according to the bit length of a main pixel, and prepared it in almost all cases. 
[0145] then — without it increases the bit length of each pixel by carrying out the multiplication of the each 
multiplier to the output of a spatial filter 91 ( drawing 25 ), and the former data of a main pixel, and considering as 
the configuration added by after that with the gestalt of this operation — the need — it makes it possible to 
perform sufficient filter operation. 

[0146] When performing profile amendment processing in the color space signal of "Y", "Cr", and "Cb", specifically 
If profile amendment processing is not performed to each color components, such as the "Cr" component and the 
"Cb" component but it is made to perform profile amendment processing only to the "Y (brightness)" component, 
the contrast of an image is fully emphasized and a profile can be emphasized with this. That Is, In drayying 2^ , the 
multiplication of the multiplier of predetermined arbitration is carried out only for the "Y" component of the main 
pixel In a spatial filter 91 (R24) with ejection and a multiplier 94 through wiring 93. On the other hand, the 
multiplication of the multiplier (Ratio) of arbitration predetermined with a multiplier 97 is carried out for the total 
value of all the components of the main pixel (R24) of 12 bit length in a spatial filter 91 to ejection and these with 
wiring 96, and it inputs into the first coring function (Coring Function) block 98 for performing nonlinear processing 
(coring). And the output from this first coring function block 98 (total value for a color line), The "Y" component to 
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which the multiplication of the multiplier predetermined with a multiplier 94 was carried out is added with an adder 
99. The value of profile emphasis of a main pixel (R24) is computed. About another side and the chrominance signal 
CCr\ "Cb") itself After taking this out through wiring 101.102 and storing in the second and third coring function 
block 103,104, it combines with the value of the profile emphasis from an adder 99. and is sent out to the output 
section 45. In addition, these elements 94. 97. and 99 are named generically, and the profile amendment processing 
section is called. 

[0147] Moreover, it can come, simuitaneously the signal ("Y (component of one amorous glance)". "Cr (component 
of two amorous glance}'', and "Cb (component of three amorous glance)") of each component is sent out through 
wiring 105 to the output section 45. Under the present circumstances, in order to make it possible to treat either of 
the output values (the output value fi'om a spatial filter 91 itself) from the "Y" component the "Cr" component the 
"Cb" component and a multiplier 97 as description data (KEY signal), by selector 105a. it chooses as a component 
of four amorous glance, and can output. 

[0148] thus — without it increases the bit length of each pixel by carrying out the multiplication of the each 
multiplier to the output of a spatial filter 91 ( drawjng 25 ). and the former data of a main pixel with multipliers 94 and 
97. and considering as the configuration added with an adder 99 after that with the gestalt of this operation — the 
need — it becomes possible to perform sufficient filter operation. Moreover, since a dimension signal and a high 
region signal are separable, profile emphasis can be performed by performing the nonlinear operation "coring" to this 
high region signal, suppressing the increment in a noise. 

[0149] Here, a chrominance signal ("Cr", "Cb") and a luminance signal ("Y") are processed independently, how to 
add at the end and create a video signal etc. is also considered, and after a luminance signal ("Y") has profile 
emphasis performed in this case, gamma conversion is performed in many cases. However, the bit length in the 
middle of that signal processing of a digital camera performs gamma conversion at the beginning of processing, 
reduces the bit length on memory, and reduces memory space since 10 bits - 12 bits are used as an input signal, 
and digital processing is reduced, and. generally making circuit magnitude small is performed. In this form, it is 
necessary to perform profile amendment processing after gamma conversion. 

[0150] Although how to perFoim only using the spatial filter 91 which is a high pass filter will generally also be 
considered if it is usual when extracting the high-frequency component of the "Y" component When carrying out 
profile emphasis of each element (for example, R24) of 12 bit length in a spatial filter 91 using the this "Y" 
component When the noise is overiapped on each element itself, this noise component also has a possibility that 
profile emphasis may be carried out together, and, the way things stand, has a possibility of deteriorating in the 
unnatural image with which the noise was conspicuous. 

[0151] Then, in case profile emphasis is carried out to the signal after performing a gamma correction, only when 
fixed level with a high-^equency component is exceeded, the nonlinear operation (coring) which performs profile 
emphasis is needed. However, if coring is performed to the high region signal of "Y" after gamma conversion, since 
the amplitude is large relatively, it will become the inclination for profile emphasis to be strongly performed by the 
high-frequency component of a low brightness region in a low brightness region. However, it becomes unsightly, 
without amplifying the noise of small level by the image with many noises, if the linearity operation of all the 
frequency components is carried out when a spatial filter 91 is used for profile emphasis etc.. since it is mostly 
contained in the high brightness region from an inside brightness region by the signal to be emphasized actually on 
the other hand and the high-frequency component of a low brightness region has the dominant noise, emphasizing 
only noises, and emphasizing a required signal. 

[01 52] By the way, although there is generally little contrast since this noise appears very small, it inclines toward a 
high frequency component and appears in many cases. So, with the digital still camera of the gestalt of this 
operation, while using the based signal as it is so that emphasis processing may not be performed as much as 
possible about the small part of contrast when contrast is beyond a constant level, it can be said that it is desirable 
to perform emphasis processing positively. Then, it sets to the first coring function 98. It is that output a nonlinear 
output value to an input value, and this is disregarded about a part especially with few absolute values than 
predetermined threshold alpha like the nonlinear operation function in the sign 98 in drawing 28 and drawing 29 . 
Emphasis is seldom added to a low brightness region, but it emphasizes in inside brightness and a high brightness 
region strongly, and it becomes possible to amend an image clearly in the form where the noise component was 
removed. 

[01 53] When carrying out coring processing to the high-frequency component after gamma conversion in this way. 
especially and with the digital still camera of the gestalt of this operation Like drayying 28 , about the input value (RF 
signal) over the first coring function 98 By changing using the own gamma property of "Y" signal, or changing the 
threshold alpha (Thresh Level) of coring itself like drawing 29 using the own gamma reverse property of "Y" signal It 
makes it possible to perform processing equivalent to the case where coring is performed before gamma conversion. 
The bright part into which a noise cannot be easily conspicuous specifically (when the value of the "Y" signal is 
large) While profile emphasis makes it easy to set up the width of face of threshold alpha to an input value so that it 
may become small relatively, and to start Profile emphasis makes it hard to start by setting up the width of face of 
threshold alpha to an input value, in the dark part with which a noise tends to be conspicuous, so that it may 
become large relatively (when the value of the "Y" signal being small). And it becomes possible to seldom add 
emphasis to a low brightness region, but to emphasize in inside brightness and a high brightness region strongly, and 
to amend an image more cleariy by setting up such an inverse transformation property with some fault amendment 
[01 54] In addition, in the example of drawin g 28 , operation election of the value from 1 time to 4 times Is carried out 
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in linearity with a forward linear function (ratio transform function) by the value of the "Y" signal (YO) at the reverse 
gamma effectiveness block 106. After carrying out the multiplication of this to an input value with a multiplier 107, 
this is chosen by the selector 108, it inputs into the first coring function 96 as an input value (axis of abscissa of 
nonlinear operation function drawing within a block), and the value of the axis of ordinate corresponding to this is 
outputted. Thereby, the width of face of effective/invalid of an input value to threshold alpha in coring can be 
changed. In addition, the signs 109a and 109b in this drawing are limiters. 

[0155] Moreover, operation election of the value from 1 time to 4 times is carried out in linearity with a negative 
linear function (ratio transform function) by the reverse gamma effectiveness block 1 1 1 by the value of the drawing 
29 "Y" signal (YOX After carrying out the multiplication of this with a multiplier 1 1 2 to the initial threshold alpha 0 
(Thresh Level) of coring. By choosing this and setting up as actual threshold alpha of coring in the first coring 
function 98 by the selector 113, the width of face of threshold alpha to the input value in coring can be changed. In 
addition, the signs 114a and 11 4b in this drawing are limiters. 

[01 56] In addition, although the linearity-transform function is used in the reverse gamma effectiveness block 
106,1 11, even if nonlinear, it does not interfere. 

[0157] Moreover, in drawin g 25 , although inputted into the second and third coring function 103.104 also about a 
chrominance signal CCr", "Cb"), respectively, since coring processing here is processed by the general nonlinear 
function, it omits explanation here. 

[0158] <the configuration of the real-time processing unit 23 at the time of using an interiace type thing as CCD21. 
and actuation> — this digital still camera can use now an interiace type thing and a progressive type thing as 
mentioned above as CCD21 which is an image sensor, choosing them. 

[0159] If it generally prepares the line memory for several lines in using progressive type CCD21. it can be parallel to 
read-out of the pixel data from CCD21, general image processings, such as pixel interpolation, color conversion, and 
profile emphasis, can be performed simultaneously, and these general image processings can be terminated almost 
simultaneously with data read-out from CCD21. 

[0160] However, in interiace type CCD21. the field (even number field) of only even lines and the field (odd number 
field) of only odd lines are outputted by turns, and are given to the real-time processing unit 23. In this case, in 
order to process the image picturized by interiace type CCD21 like drawing 30 , after compounding both fields in the 
image of one frame and storing in main memory 29, how to start various image processings for the first time can be 
considered. However, when the storing field for all pixels in one frame will be used in main memory 29 for storing of 
the image data from CCD21 and it became large-scale in circuit in this case, many power consumption was needed. 
Moreover, since an image processing was not able to be started till read-out termination, photography had taken 
time amount. 

[0161] In consideration of this, with the digital still camera concerning the gestalt of this operation Like drawing . 
the field (either the odd-number field or the even-number fields: call "the first field" below) of the beginning of 
interiace type CCD21 is stored in main memory 29. To read-out and coincidence of the 2nd field (another side of 
the odd-number field or the even-number fields: call "the second field" below) He reads the data of the first field 
from main memory 29 by Direct Memory Access, and is trying to input into the real-time processing unit 23. 
thereby, the second field from interiace type CCD21 carries out reading appearance, during a period, general image 
processings, such as pixel interpolation, color conversion, and profile emphasis, can be performed simultaneously, 
the second field can carry out reading appearance, and termination, simultaneously a general image processing can 
be terminated, moreover, the storing field which carries out easy into main memory 29 for the data storage from 
CCD21 — a part for the 1 field (1/2 frame) — since — the need capacity in main memory 29 can be reduced to 
1/2. 

[0162] <the case where CCD21 with the number of horizontal picture elements exceeding the line memory [ in the 
real-time processing unit 23 / 61a, 61b, 92a-92d ] number of pixels is used>. in this digital still camera, a thing 
various type is used about CCD21 as above-mentioned, choosing. In this case, also when the number of horizontal 
picture elements of CCD21 exceeds the line memory [ which was shown in drawing 14 and drawing 25 / 61a 61b, 
92a-92d ] number of pixels, it thinks. It is possible to perform high-speed processing by storing the data of this 
CCD21 into main memory 29 once, dividing horizontally the two or more blocks image in the image frame 118 into 
119 like drawing 32 , and inputting into the real-time processing unit 23 by Direct Memory Access to CCD21 which 
has this large-scale component array. 

[0163] Generally, in the real-time operation (general image processing) about the image from CCD21, since it was 
necessary to refer to the pixel of a vertical line in almost all processings, the line memory for several level pixel 
minutes was required (plurality). Therefore, when it is processing the image from CCD21 in the direct real-time 
processing unit 23, the level pixel size of CCD21 which can be processed will receive a limit with the line memory 
[ which was made as hardware / 61a 61b, 92a-92d ] number of pixels. However, in order that the line memory 61a, 
61b, 92a-92d might occupy a very big area in an integrated circuit, the number of horizontal picture elements which 
securing the area of the real-time processing unit 23 seriously as compared with the actuation circuit of CCD21 can 
process difficult consequently became small inevitably, and the activity of CCD21 of a large pixel was difficult for it. 
[0164] On the other hand, with the digital still camera concerning the gestalt of this operation, in order to input into 
the reaKime processing unit 23 the data once stored In main memory 29 and to process them by Direct Memory 
Access, a limit of the horizontal picture element size of above-mentioned CCD21 is not generate by divide the 
image frame 118 into two or more blocks 119 horizontally, and perform the real-time operation in the real-time 
processing unit 23. Therefore, if there is capacity of main memory 29, processing of without limit big CCD21 will be 
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attained, and the versatility of the real-time processing unit 23 to CCD21 improves. 

[01 65] Although the digital still camera was mentioned as the example with the gestalt of the above operation and it 
mainly explained it, it Is easily applicable also as an image-processing circuit of other picture input devices. 
[01 66] moreover in the spatial filter coring processing section 44 shown in drawing 25 Although he was trying to 
choose one of one of the output values (the output value from a spatial filter 91 itself) from the "Y" component, the 
"Cr" component, the "Cb" component, and a multiplier 97 as a component of only four amorous glance by selector 
105a The same selector may be installed in other output lines, and not only four amorous glance but each 
component of other three colors may be constituted so that it may be freely switched to the other component. By 
doing in this way. an output component can be changed further freely and the versatility as an image-processing 
circuit can be improved. 
[0167] 

[Effect of the Invention] In perfomiing real-time (real time) processing about the pixel data inputted one after 
another from an image sensor according to invention according to claim 1 While carrying out without storing 
intermediate pixel data in main memory, only the special exceptional image processing which is not prepared in a 
real-time processing unit is performed as software program processing in a control section (CPU). When performing 
a general image processing after that (postprocessing) By inputting again into a real-time processing unit the pixel 
data once stored in main memory, and processing them Since processing covering the long duration in a control 
section can be lessened in **** while being able to attain improvement in the speed substantially as compared with 
the case where it performs by software program processing, power consumption can be reduced substantially. 
[01 68] It enables it to input the pixel data in main memory into the image-processing section of an on the way (the 
2nd step or subsequent ones) in a real-time processing unit by selection by the selector according to invention 
according to claim 2. moreover, the thing for which the pixel data from the image-processing section of an on the 
way (it is the preceding paragraph from the last stage) in a real-time processing unit are stored in main memory — 
sMcifuMc*, since it is made like Only the special exceptional image processing which is not prepared in a real-time 
processing unit can be performed as software program processing in a control section (CPU), and only the required 
processing of the general image processings can be processed in a real-time processing unit after that. That is. 
power consumption can be reduced, while being able to skip a part of procedure compared with the case where the 
pixel data in main memory are always inputted into the forefront stage of a real-time processing unit, therefore 
being able to attain improvement in the speed. 

[0169] According to invention according to claim 3, since order of the timing (processing clock) of the real-time 
processing unit at the time of postprocessing of operation is carried out to the timing of an image sensor of 
operation asynchronous, when carrying out order of the timing (processing clock) of a real-time processing unit of 
operation to a high speed, more for example than the timing of an image sensor of operation, the process speed at 
the time of postprocessing improves substantially. On the other hand, when carrying out order of the timing 
(processing clock) of a real-time processing unit of operation to a low speed from the timing of an image sensor of 
operation, the power consumption at the time of postprocessing can be stopped low. 

[0170] Since it makes it possible to let the pixel data in main memory pass two or more times to a real-time 
processing unit in postprocessing according to invention according to claim 4, when the spatial filter is prepared in 
the real-time processing unit, it becomes possible to extend the function of making the range of the spatial filter 
concerned increase equivalent etc. easily, for example, in the conventional real-time processing unit Since only 
processing of only an one pass can be performed at the time of data read-out from an image sensor. The size of a 
spatial filter etc. is limited to the size actually prepared in the real-time processing unit. Moreover, according to this 
invention according to claim 4, each individual function can also make a specific function able to overiap and act on 
data, and can make each function extend in postprocessing to the ability to have not made it act on a signal only 
once. Moreover, since it continues for the count of plurality and the pixel data in main memory can be inputted into 
a real-time processing unit, it becomes easy to change and process the sequence of the processing set as the real- 
time processing unit from the first Therefore, compared with the case where modification of this processing 
sequence is performed by the software program processing by the control section (CPU), processing can be 
performed dramatically in a short time, in this case, if order of the timing (processing clock) of a real-time 
processing unit of operation is carried out to a high speed like [ timing / of an image sensor / of operation ] claim 3. 
processing of the one pass of a real-time processing unit can be ended dramatically in a short time, the increment in 
exposure time is suppressed to the minimum, reading appearance is carried out from an image sensor, and the loss 
of time amount to time amount can be controlled to the minimum. 

[0171] According to invention according to claim 5, in the output stage of a real-time processing unit Since one 
component data in the component of the arbitration processed within the general image processing in a real-time 
processing unit is selectively stored in at least one of four component data and can be outputted to it By the one 
pass, a specific output signal (for example, signal of four amorous glance) can be easily outputted as description 
data, without adding modification to a dimension signal at all. In this case, if it is performing by the software program 
processing by the control section (CPU) As opposed to moving the description data to a specific output component 
(for example, component of four amorous glance) for every combination of the pixel of all four components, once 
storing all pixel data in storing in main memory, and the processing time becoming huge According to invention 
according to claim 5. other general image processings cannot be affected, but it can process at a high speed in the 
real time, and processing effectiveness can be improved, and low-power-ization can be attained. 
[01 72] In the real^me processing unit [ according to invention according to claim 6 ] which can treat processing of 
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4 color system pixel data, such as complementary color types, such as a YMCG system For example, when 
processing 3 color system pixel data, such as RGB BEIYA Since the description data, such as an emphasis 
component of each pixel, are stored as a signal of the color data area of four amorous glance and he Is trying it not 
only stores and to process the data of 3 classification by color, but to process to the data stream of the data length 
of 4 classification by color, various kinds of non-line type processings and pixel unit processings can be dramatically 
performed at a high speed. Moreover, compared with the case where only the data of 3 classification by color are 
stored and processed to the data stream of the data length of 4 classification by color, the storage bit within main 
memory can be utilized effectively, and the increase in efficiency of a real-time processing unit, a control section, 
the data transfer processing between main memory, etc. can be attained. Furthermore, low-power^ization can be 
attained compared with the case where the data constellation of the description data is dealt with separately. 
[01 73] When each pixel data by which a sequential input is carried out at a real-time processing unit covers a 
multiple frame from an image sensor according to invention according to claim 7, each pixel data in each frame from 
the image sensor concerned is received. Since the pixel data of the homotopic in a frame are repeated the number 
of predetermined times and enable it to carry out accumulation before once memorizing in main memory If the 
division of the accumulation data obtained eventually is done by the count of addition, the noise of the charge 
storage section of an image sensor can be subtracted, and the data of good sufficient signal level of S/N can be 
obtained. 

[01 74] When each pixel data by which a sequential input is carried out at a real-time processing unit covers a 
multiple frame from an image sensor according to invention according to claim 8, each pixel data in each frame from 
the image sensor concerned is received. Since the pixel data of the homotopic in a frame are repeated the number 
of predetermined times, a differential-gear rate is carried out by the predetermined multiplier and it enables it to 
carry out weighting addition (circulation addition) before once memorizing in main memory If the division of the 
accumulation data obtained eventually is done by the count of addition, the noise of the charge storage section of 
an image sensor can be subtracted, and the data of good sufficient signal level of S/N can be obtained. In this case, 
since it is made to carry out circulation addition, carrying out a differential-gear rate by the predetermined multiplier, 
without changing the data length of each pixel from the original data length, circulation addition can be carried out 
any number of times, and it becomes possible by preventing overflow of data to remove a limit of the count of 
addition. 

[0175] When performing predetermined pixel amendment including a shading compensation according to invention 
according to claim 9, the amendment data of a pixel unit are beforehand stored in main memory, and amendment of 
a pixel unit can be easily performed at a high speed by inputting the amendment data in main memory into a real- 
time processing unit at the time of capture of the data of an image sensor. 

[0176] According to invention according to claim 10, it becomes possible to choose an accumulation processing 
facility according to claim 7 and a circulation addition processing facility according to claim 8, and can respond to 
modification of a specification design of a digital still camera easily. Therefore, versatility can be greatly given as an 
image-processing circuit included in a digital stilt camera. 

[0177] According to invention according to claim 11, it becomes possible to choose an accumulation processing 
facility according to claim 7, a circulation addition processing facility according to claim 8, and a pixel amendment 
function according to claim 9. and can respond to modification of a specification design of a digital stilt camera 
easily. Therefore, versatility can be greatly given as an image-processing circuit included in a digital still camera. 
[01 78] While performing pixel interpolation by performing the same data processing altogether to the image sensor of 
4 color configurations of 2x2 according to claim 12 and invention according to claim 13, to the image sensor of 3 
color configurations, such as RGB BEIYA, it sets to the same circuitry. Since it enables it to correspond by 
replacing a part of colour selection block as the particular solution of interpolation processing of 4 color system, 
compared with the case where separate independent operation part is installed by 4 color system and 3 color 
system, small circuit magnitude can be taken and power consumption can be stopped substantially. 
[01 79] alienation for [ which asks for difference when creating the high frequency component assessment value for 
autofocus assessment according to invention according to claim 1 4 ] a pixel — since the pitch is made to be made 
to actjustable, the fi^equency which an assessment value represents can be changed easily. That is, if a focus suits 
level sufficient by the naked-eye ovservation, while it is not necessary to carry out the thing which make an image 
a RF more than it within the limits of it and for which the effect of a noise will be conspicuous when a RF image is 
emphasized too much, and a high frequency component assessment value is created in consideration of these things 
on a proper frequency (namely, alienation for [ which asks for difference ] a pixel pitch) is desirable. However, since 
the degree of mixing of a noise changes with the circuitry of an image sensor or others, the applied optimal 
frequency is not determined uniformly theoretically, for this reason, the alienation for [ which asks for difference 
when creating the high frequency component assessment value for autofocus assessment ] a pixel — it becomes 
possible to create a high frequency component assessment value easily with the optimal frequency according to the 
circuitry of an image sensor or others by carrying out adjustable [ of the pitch ]. 

[0180] Since he is trying to store the defective pixel address using the main memory besides the real-time 
processing unit concerned according to invention according to claim 1 5, without using the register in a real-time 
processing unit, the circuit magnitude in a real-time processing unit can be reduced, and low-power-ization can be 
attained. 

[0181] According to invention according to claim 16, compared with the case where the defective pixel address is 
stored in the register in a real-time processing unit, it can amend without a limit of the number of defective pixels 
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by storing the defective pixel address of an image sensor in main memory In order of the generating time amount of 
the defective pixel, and inputting into the defective pixel amendment section which consists of a shift register and a 
comparator 

[01 82] According to invention according to claim 1 7, about one gamma correction table, since he is trying to make it 
function as four look-up tables for gamma corrections when only 2 bits of the bit length of input data are short 
when only 2 bits of bit length are short, it becomes possible from this by using the surplus bit field of a gamma 
correction table effectively to use four kinds of look-up tables independent of each color, without changing circuitry. 

[0183] According to invention according to claim 18, the color space conversion circuit which changes the pixel data 
of the predetermined first array method into the predetermined pixel data of the second array method which has a 
color component specially is prepared. Since numerical conversion is specially carried out according to a 
predetermined function within the look-up table for colors and it can be made to carry out to components other 
than a color component with a multiplier the multiplication only of the special color component of these specially, 
respectively For example, predetermined processing of the KUROMASA press in dari^ space, the KUROMASA press 
in a bright section, various kinds of gamma conversion, etc, is chosen freely, and can be performed in a single circuit 
Moreover, in covering multiple times and inputting pixel data into a real-time processing unit repeatedly like claim 4, 
it overiaps and predetermined processing of the KUROMASA press (false color prevention) in dark space, the 
KUROMASA press in a bright section, various kinds of gamma conversion, etc. can be processed. 
[0184] According to claim 19 and invention according to claim 20, the pixel of four amorous glance of each pixel 
data, The pixel of one component in the pixel of 3 color system which was used as a pixel of four amorous glance 
within the pixel array of 2x2 in the pixel array of 3 color system is chosen by the selector. Since a look-up table 
input is carried out for the description data, numerical conversion is carried out with a predetermined function by 
using as the description data the pixel chosen here and it is made to carry out the multiplication of the value to 
each component of the pixel data of a predetermined pixel array, respectively Also in any of real-time processing 
and postprocessing, various processings of a KUROMASA press, gamma correction processing, etc. of the edge 
which used the description data can be easily performed at a high speed in a real-time processing unit. Especially 
when using the pixel of four amorous glance of the pixel data once stored in main memory as description data like 
claim 1 or claim 2 The description data (component of four amorous glance) obtained as a result of the software 
program processing by the control section (GPU). Since it is utilizable for predetermined processing of a 
KUROMASA press etc. as it is by using as the description data the description data (component of four amorous 
glance) obtained as a result of being processed within a real-time processing unit before Compared with the case 
where these processings are performed by the software program processing by the control section from the 
beginning to the last the processing time can be shortened substantially. 

[0185] According to invention according to claim 21. for example as a component of four amorous glance in the pixel 
array of a 3 color system like RGB BEIYA Since the data of the pixel of four amorous glance outputted from the 
colour selection block and the data of the component of one in the pixel data of said first array method are chosen 
and it enables it to input into a color space conversion circuit This selected data can be added to the pixel data of 
the second array method by the multiplier of arbitration in a color space conversion circuit The high frequency 
component (Gh component) of a green component etc. can be easily inputted as four amorous glance outputted 
from the colour selection block, without following, for example, adding a multiplier and an adder, and the gain 
acUustment of Gh component and predetermined processing of the addition to each color component etc. can be 
performed easily. 

[01 86] The precision of exposure decision assessment can be raised becoming possible to choose the optimal block 
boundary by the small block count and stopping the increment in the operation time according to invention 
according to claim 22, since modification of the boundary location of each block is freely enabled about the field of 
the block division for exposure decision assessment 

[01 87] Since the output of a spatial filter is independently outputted with a dimension signal and it enables it to add 
it in the output of the pixel data after profile emphasis according to invention according to claim 23 With former data 
expressing the operation bit length of the main large pixel of bit length among the pixel data of a spatial filter, and 
outputting separately the small profile emphasis component (high region signal component) of bit length without it 
increases the bit length of each pixel by carrying out the multiplication of the each multiplier to the former data of a 
main pixel, and considering as the configuration added after that etc. — the need — sufficient filter operation can 
be performed. Therefore, the total number of bits of the data as the whole can be controlled, and circuit magnitude 
can be made small. Moreover, since a dimension signal and a high region signal are separable, profile emphasis can 
be performed by performing the nonlinear operation "coring" to this high region signal, suppressing the increment in 
a noise easily. 

[0188] In case profile emphasis is carried out to the signal after performing a gamma correction according to claim 
24 and invention according to claim 25, it is made to perform coring, and profile emphasis is attained, the thing of 
each pixel relatively emphasized strongly about a bright part since it enables it to become irregular easily with the 
value of a color component specially becoming possible easily about the threshold width of face of coring, and 
preventing the increment in a noise in that case. 

[0189] Moreover, since according to invention according to claim 25 spatial-frequency conversion is performed to 
the color component of arbitration and it can store in the original color component in piles, frequency-conversion 
processing for every color can be independently performed at a high speed. 
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[0190] When using an interlace type thing as an image sensor according to invention according to claim 26 The pixel 
data in the first field in main memory are read and referred to synchronizing with the pixel entry of data of the 
second field from an image sensor. Since it is made to perform a predetermined image processing including pixel 
interpolation processing, color space conversion processing, and profile amendment processing, read-out termination 
and coincidence of the pixel data of the second field can be made to be able to end an image processing, and 
processing effectiveness can be raised substantially. Moreover, since the image storing field in main memory 
requires only a part for the 1 about the first field field, the need capacity of main memory can be reduced. 
[0191] In case according to invention according to claim 27 the pixel data once stored in main memory are again 
inputted into a realtime processing unit and are processed, that division is possible to two or more blocks by 
*♦*♦♦* Also when there are more image pick-up pixels of an image sensor than the number of the pixel data in the 
line memory in a real-time processing unit It is possible to maintain the level size of an image below at the number 
of pixels of line memory, and a limit of the horizontal picture element size of an image sensor does not exist about 
processing of a real-time processing unit, but it is effective in the ability to offer the image-processing circuit 
excellent in versatility. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daiages caused by the use of this translation. 

1 .This document lias been translated by computer. So ttie translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing- 1] It is the block diagram showing the outline of the whole configuration of the digital still camera 
concerning the gestalt of implementation of one of this invention. 

[Drawing 2] It is the block diagram showing the configuration concerning delivery of the data of the real-time 
processing unit in the digital still camera concerning the gestalt of implementation of one of this inventioa and CPU. 

[Dra win g 3] It is the block diagram showing the outline of the internal configuration of the real-lime processing unit 
in the digital still camera concerning the gestalt of implementation of one of this invention. 

[ Drawing 4] It is the block diagram showing the internal structure of the single pixel processing section in a real-time 
processing unit. 

[Drawing 5] It is drawing showing the processing structure of the single pixel processing section at the time of 
accumulation processing. 

[Drawing 6] It is drawing showing the processing structure of the single pixel processing section at the time of 
circulation addition processing. 

[Drawing 7] It is the distribution map of brightness showing the condition that shading occurred all over the image 
line. 

[Drawing 8] When shading compensation processing is performed per block, it is the distribution map of brightness 
showing the condition that the brightness level difference arose. 

[Qrawing J] It is drawing showing the processing structure of the single pixel processing section at the time of 
shading compensation processing. 

[P rawing 10] It is drawing showing the example of the pixel array of RGB-Bayer. 
[Drawing 11] It is drawing showing a YMCG system complementary color type pixel array. 
[Drawing 1 2] It is drawing showing a general pixel array. 

[Drawing 13] It is drawing showing actuation of the general pixel interpolation under 4 color system pixel array. 
[Dr aw i n g 14] It is the block diagram showing the internal structure of the pixel interpolation and the gamma 
processing section in a real-time processing unit. 

[Drawing 15] It is the block diagram having shown AF assessment function in the pixel interpolation and the gamma 
processing section in a real-time processing unit. 

[Drawing 16] It is the block diagram having shown the defective pixel amendment function in the pixel interpolation 
and the gamma processing section in a real-time processing unit. 

[Drawing 17] It is drawing showing the gamma correction table in the pixel interpolation and the gamma processing 
section in a realtime processing unit 

[Drawing 18] It is drawing showing the condition that the gamma correction table in the pixel interpolation and the 
gamma processing section in a real-time processing unit was divided into four look-up tables. 

[Prawing J ?] It is the block diagram showing the color space conversion and the color oppression processing section 
in a real-time processing unit. 

[Pxawing 20] It is the block diagram showing the condition of choosing the "Gh" signal and the signal of four 
amorous glance, and performing predetermined processing actuation of KUROMASA press processing etc. 
[Drawing 21] It is the block diagram showing the actuation at the time of the KUROMASA press processing based on 
the "Y" signal. 

[Drawing 22] It is the block diagram showing the actuation at the time of gamma transform processing based on the 

"Y" signal. 

[Drawing 23] It is drawing showing the condition of having divided the image at equal intervals for every block. 
[5Lawy3g.?4] It is drawing showing the condition of having optimized and divided the image for every block. 
[Drawing 25] It is the block diagram showing the internal configuration of the spatial filter coring processing section 
in the digital still camera concerning the gestalt of implementation of one of this invention. 
[Drawing 26] It is the distribution map showing the example of luminance distribution of the image before profile 
amendment processing. 

[Drawing 27] It is the distribution map showing the example of luminance distribution of the image after profile 
amendment processing. 

[Drawing 28] It is the functional block diagram showing the modulation function of a coring function. 
[Drawing 29] It is the functional block diagram showing the modulation function of a coring function. 
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[ Drawin g 30 ] It is the block diagram showing the conventional example about the data input actuation to the real- 
time processing unit in the case of using interlace type CCD. 

[Drawing 31] It is the block diagram showing the data input actuation to the real-time processing unit in the digital 
still camera concerning the gestalt of implementation of one of this invention in the case of using interlace type 
CCD. 

[Drawing 32] It is drawing showing the actuation which divides and processes a screen to two or more blocks. 
[Drawing 33] It is the block diagram showing the conventional digital still camera whole configuration. 
[Drawing 34] It is the block diagram showing the actuation which performs a real-time operation in a real-time 
processing unit. 

[ Drawin g 35 ] It is the block diagram showing actuation in case CPU performs an exceptional image processing in the 
former. 

[Description of Notations] 

21 CCD 

22 Analog Signal Processing Circuit 

23 Real-time Processing Unit 

24 CPU 

26 External Interface 

27 Finder 

28 Maine Bath 

29 Main Memory 

30 Memory Card 
32 DMA Controller 

41 Single Pixel Processing Section 

42 Pixel Interpolation and Gamma Processing Section 

43 Color Space Conversion and Color Oppression Processing Section 

44 Spatial Filter Coring Processing Section 

45 Resizing Processing Section 

52 Shifter 

53 First Selector 

54 First Multiplier 

55 Second Selector 

56 Second Multiplier 

57 Adder 

58 Limiter 

61a, 61b, 92a-92d Line memory 

62 Pixel Register 

63 Colour Selection Block 

64 Selector 

65 Arithmetic Circuit 
65b Input terminal 

66 Buffer 

67 Adder 

68 Accumulation Adder 

71 Gamma Correction Table 
71a-71d Shift register 
72a, 72b Comparator 

73 Defective Pixel Timing Generating Circuit 

74 76 Register 

75 AND Circuit 

77a and 77b Selector 
78 Gamma Correction Table 
78a-78d Look-up table 
79a-79d Selector 

81 Selector 

82 Look-up Table for the Description Data 

83 Color Space Conversion Circuit 

84 Look-up Table for Brightness 

85 Exposure Decision Assessment Machine 
86a-86c, and 87a-87c Multiplier 

91 Spatial Filter 
92a-92d Line memory 

93 Wiring 

94 97 Multiplier 
96 Wiring 
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98 First Coring Function Block 

99 Adder 
101J02 Wiring 

103,104 The third coring function block 

105 Wiring 
105a Selector 

106,111 The reverse gamma effectiveness block 

107 Multiplier 

108 Selector 

1 1 1 The Reverse Gamma EfFecttveness Block 

112 Multiplier 

113 Selector 

1 1 8 Image Frame 

119 Block 
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♦ NOTICES * 
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"f-^t. mIEJ£^^'JW(c-B*§$ft$tL/-cIS«[a>Ism 

t o^iiizmm^— ^xkii^r i^^"^ tz^m ^titzzt 

mIE-trU^^A<. flnKtS<tim^^r'^<^$nr)li;^A:ti$ 



(2) itt§a 2000-236473 
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i((0@^A^^Sa)liiSt^@Is]%r'feor. nUSE-tzU^ 
l|iICJ£>^'Jrtti-B^stt$tLfc®<ii(DIl^-x- 

10 LX«S&lHllcMoT2IESWIc3^yiSLA^2?tL'6;z<>:^ 

[K^jss] m^tR^r^^^Lm^mA(Dl^rtlt^lzft 

3^^T'»«$tLrjiK.:fcA:ti$ti^>iS^7^— s»^fc(ifiiiE 

-^0'tn't'ti^m^^m^^-'^iznmri>-y5. m 

t^mm.m=^vmm^^xmzftxt}^tii>mm'f-^^fz 

x^hm-^izit.. ^m3^^0mmi=—9izisi7ix^ 4 
xHiiBr^mm'&mri>zt^^nmtrimiSLXt)^m: 

[81*^7 3 llfitA:^jSiSW(c^JLNT. mt$Lm=^X'^ 
40 mffiJt^^?-r'ffi«icnr)ii;:J;A:^?ti^®^T-^(- 

50 BiJ8EiJTiU^-<A:7a-t-y->>-:/3.- h(*, bHEIS^ 
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^ til :^ $ Mzmm^-^ ^m0Ly u-A^^ar-Etsr ^) 

^ ^ U BJEti ^nfr HtI3^ U-Ail3(D(5|{iS(DIl^ 

ouT^&^PB^^iifz J: y m^(D-^mm9m^n ^ y r 

< t =b BiIE y T;u^ -< A^^D-b 'y -y h 6^ 
i>^y 

flSa^/ =E y WIC- B82tt $;ti/clS<^{-5Pt LTflySB-flS 
fl5EyT;u^>rA3#D-b'yv>^:L-'y h(i, BU8£fig^ 

^^vmm^tixm^Kti^tii>^mm^~^izieiL 



(3) 1^882 0 0 0-2 3 
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X, i^:^-^^ X/^lE^^t^^^Om^nJEOtzibtZ 

li^A^^f&a)@^^^@K. 

inffi»«3^^T'»«l $ ;h,TIS;:>: A ^ $ ^^ IS^t^- -Si iz 
^l^^T^f < <t=tiH'IIBy7;u^-<jU:7'n-tr-y vV-J^ZLZi-y 

Affi§<b LriiftLri5ffii>^yrtic4s*ft-r?)^'*«ij 

Bi!EyTJU$'-<A3^a-t*yv>^a- -y h(i. < i 
CIS*3li 1] ®«A:^S^iSrtfzjs(,N-r. tB^fe^^r- 

;uli-r AP'n-b^y vX/iL- -y ht, 

30 i>=&y<t, 

i:.^mt LxmTLxmts.^^=t^)p^iz^t(^ri^^m\ 

^UDummmmt. m^i^Qiztzviommt^iEmnt^ 

C«t<01i«A^Sg11(7)®i3l^5iSIsl!ST'J5oX, 

3 X 3 t'^-b^uuv^x^atPa^czj^-o^^ y 
0ra37-a'y<7i. 

mnrnm^m y □ -y R(7)MS;i @ n^fz^ l r feRg^j- 

lcoiNr(7)Il^*ira$ft ^feig«7'D -y i 5 $ 

50 wif^^m^R::^oy<;{t. mi&mm0m:?-a-j^p^(o^m 



5 

[Ei^H 1 3 ] SS^iS 1 2 (::IBica)©&A^£gS(DIii 

fiJc^i-A^ b ^ R G B '<^-< ^— r-fc y , 

(04ll^(DBJlKi^fefiJt5i'(D^l£)fi|^^#)ril^liPa1L. 

tzzt ^nm tr^ @«ix ^^gsos^ffisisiK. 
[sgjjtmi 4] mjj^mi ?ift^Lm3jtmi 3a)t>rtt6^ 

flffi-t! U ^ T?Jg^ $ ntr Krai ^^^ly'ffz ItfitPal L 



(4) ^3^532 O 0 O- 2 3 6 4 7 3 
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;u^^'A::;^D-t2*yv>':^a- -y h^(DBiIffii>^U(-f& 
ll»i$nfci)5:RB®3Rr KUX^Ri^ajL. ®«K*i<Dl®l^7= 

i>zt ^nm tri> ii^A^ssa>ii^«&s!EiKo 

[S^mi6] !S3ftmi 5fcfiatll(DlM^A^^fi(7>lii 
fJ8a'JTJU^-<A::^n-t'y->></:L- «y htO^PfilSl^^i 

©CD ai inSCO A L T BRSc $ tt. 
fc^PfilS^T KUX iritis L, -^feLTl^^rit^lO 

30 fcv:? =:><fotsmz^'Dxmn^tii>zt^^ 
«iJE««s^^-e»<8i $ ttr )ia.:5cA* $ ^h.-sisf^T^—? re 

JU^-TAt^'D-tr 'y->>^:x- -y h <t , 

'>^ni:< i^flnE'JT;u^>f A3?"^n-tr'y->></iL- »y hA^ 

fiE^^ ^ 'J p^\z-B^m,^titzmmz^\^xmtz-~^ 

BnE'JTiU^'T A:7'D-t!-y vX^^a- -y hf±. 

1 ^(r)mm^-'9tzoi^xi5i^'^mJEmm^'n'?zt(D 

Ntv h^<o^m<omm'T—^t<^^^Mzi%^8>^z^ ^ 
50 ^^m<Dmm^-'9^m^^i1>'^mlE^-'y'Mzxtir 
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(N-2) h&<omm'r—^t^^-^i^Mz 

*(D®^-T-— $1 1 L r Jlll^#il "t, 4 {S0T^— ^ 5>J ^ 

A * t ^> J; ^ tai y m ^ -t? u ^7 5 ,t ^ $ b f c ^ c ^ 

BilSSfeS^ y P <7 (0BiJ8Bli^#gB :? d -y <7 r t, tt 
mJE-t ^ T'ig^ $ nfc -T - ^ <i: L r A 

m)\^v *?yv T^-T— :?';u<t . 

B«l82'JT;U^'l'A:;^D-tz'y v>^IL- -y hi*. 
flirSSfeS^^ ^ D -y (DllI«EISi^#fiS :? O *y ^ ic»t* 

en. ^f-l*B^I8^ffi^a^^6^^>^^^tifc=&IiJ^CD^^ 

2(0@^£9l]|^(7)4€.g(;)®^<e LTfi^mcF^fcnilgBS 
B5SS';T;i.^-f A>''a-b'y v></3.- -y hi*. 
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^ic^^-r^fesr^iits^iHiSi. 

7^— ^ (D i!iiffifeffifais:«@%ic$fr ^) a :^ co pts ^ y 

m^^-tz L^^^ $ e bizWL. 

EH2U<7^6<i=— $»<r)A:b$S^prLfci^lz. Kti^V^ 

^ $ nfc s!aT=— ^ 4 g mmmo^— <s: l r ^ - 
10 ffi5'i:^xfc(Diii^7^-'$'icifmr'5)=eafi6^^-r^»c<t ^!»# 

fliJRE'JTJU'S' 'f'A3fD-t!»yi»^J.^^y hi*. ®^:7 u 
-A^Jlc fct>r < «!: t 3 X 3 (D«SSf(D3?*D V ^7 IC3r 
0'y<7^IllL. ^3rD'y->|-|3lf^fJliriR<^^53lJfeJ5Jt53' 
(7)11 ^fil ^ 3}t r «^^^T'(7)ffi® B# (Z ^ It ^Sffi j^S 

[S3ftJS2 3] SB^Jgl ?:fL>LS*«2 2a)l>"mAN 
f::lHiEcDIij^A ;ti^S(OIM^ffiSIsJKT' o T. 
BiJK';7^U^^'A.3^D-b'y v>^ZL- -y hi*. 
3fS(DfeSPBllC^5lt'5x-'5^S?^ffiS-r >5SPe'i:? •< 

30 mJI2*ra$P?iIE55lifi!5l*. hiIKSPbI:? ^^q^7)I^J8^^— 
^ <t L r hb ^ r ^) ^ ^» d i ^j^sfc t r iir«iA 

C8S3jtiS 2 4 ] !i3jiJS 2 3 icEKcOIii^A^S^SCT)® 

n5JlE'J7;U^l' A^'^D-t-y v>^ZL- -y hl*, 
*i9lS^iiE5!iSaiT'<0«ll|i*iIE5!i]ll^33t^-C. Hi]IE2PBl:7 

3 >rfD'y^i:. 

^ >i* W i:: ^ lb 5 -ti- ^ j2 ^- > ^ jam ^' □ -y -^7 1 ^ ^ 
L. 

fISa32:^'>^5«ill:7D'v^l*. BJI8SSFBl:7-<;u5»X)^b# 
50 tti^lE^BSSaic <i: y ^ST ^ J; v (z $ 
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1- s > ^^T'Si^aj $ n ^ -SI — X 51 -< 4> (0 $ 

[fi3}iJg2 7] W3jt«1 3:^:t^L!S3ft«2 6<7)t^■r4^6^ 

tz^WiLX^J^t&l. 

» ^ U fc (4. fl9Ei > ^ M T' Bil8a«5& D -y ^ :^ 

[ooo ^) 
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10 

>^&u:ra1?l^5&@^(7)3fS(DIS«ffllS^f7^ISi*A:ti 

m^<r)mmmm\^^izmri. 

[O O O 2] 

A:tiS^S) (4. I23 3C7>5n<. CC D 1 (DiE®)iIijit(7) 

^u^Nim^mmm<Dmm(Dmm9!}M^'n':>tz'^. z<Dm 

Tfsy. ^fciCS'^IClCCrSST— Sr^^^EU*— K5 

^) Sf(clli^-r^)cfe ^lc55:ort>4o ®3 3t*><D??-^7 

tt;;.hP;K. f^#i 2(4l|3S$-=en-?-'tLiFLTLN^>„ 
[0 0 0 3] 

5a3S@K2rt(Cl4. D3 4auJS3 5a)5Q< . CPU2 

aomiz^ CCD ^v^^h>tltzmm0'J7)l^^'<M,rJim 

(RPU) 2bt<m?i^tl^Ztt<^l\ "tLX. —B 
rtiffi>^'J 4rttZ»*ft$tLtcli^(7)«'fiI1^5!i?i(4. C 
PU 2 aO^t^'jy h't7iT3^'D^f^Al::j;or3l?T-r 

'y->>C/3--'y h 2 b(4. i^:? 7 -O-J'^—Sdi^SfJ^fT 

[0004] C<D«^, UT;i.^-CA3^^D-b-y vV-yjL 
z.«y h 2 b "CtDUTiU^-f AfflMi:, CPU 2 a "CCD V 

y i-^jL7mmtt<^±iz'^m^in.xiMzfz/b. *jt)[^ 

A3?'D-t2'y *>>^a.- y h 2 b i: LT(D/\— KOx 

't<r>m(o—n&^u9i^^m^i7yztizu:^t<. -aw 

g 4W(ZlStlliLfcM«l^'J7;i.^-<'A:7"D1z -yix 

40 >^iL-*y h2 br'^^lsr^)C^6^T'S^n^L^«l5!c^rJ:^ 

Xl^tzfzib. |5]3 5C73$D<. ^tlWI^COSaii^, T^T 

/>— K-t^xTffi^lffll (H)*», 'J7;t^-i'A7'n-t »y 

vX;^!!- -y h 2 b) €±<^ffl-^-r. StZIi^bSlfe^ 
r'CPU2 aVOyy i-0x7^m\Z^-DXmn^tLi> 

fzib. :i^i.x^m9VBfijmissi9mt^m7^^titzm^izi^. 
mmizmm:^ kamst mmizn'^izmm^t^t)^ 

50 [000 5] ZZT', StDA^-^) v:? hOxT«as^mIJi 
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izLxn^. CPU2 a^7)jas$±tfTffis<D;sa^b^ 

mim-^t^^t^. Z(DmtCPU2 a(D^i&Wli^<Dtz 

[0 0 0 6] ziri^0:itt^i. ^^(D-^mvit. 

[0 0 0 7] :$:^l«-r'li. C P U C:^ ij V:? x75[i 
[0 0 0 8] 

[000 9] li3*i3®2fzIHfic(D^^(*. |iIIB'JT;u^-< 

[0 0 10] lS3*tJ@3(cgHK(7>*B^(i. fills 'J t;u^'< 

S >':?^^^^t*-r ^>fc^^)CD^ ^ S vx^-^ ^ ? ^, 

H5IS5ffi^^^^r'ffi<^$tLT)llH;:3;jA:b$ti.^lj^v^- 
^iS^L TIN'S HilS5U7;u^'i'A>'Dir^y V 



(7) 1^B§2 0 0 0-2 3 6 
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^^:^'ft^^n\.xmt'ni^n^mmnt. iac-t 

^r^^oxh^. 

[001 1] !l:Jt«4f-Ee<0«^li. miE-bU<7^ 
6^ MEi > turtle- a ft$|»j$nfcISia(DI®^7^-5' 

10 'J6N'=)HnE'J7;U^<A3^'D-t -y v><^3.- -y hlC^^L 

[0 0 12] a3}i«5(cE«c(75^Bg(*. RtjEUTiU^'t' 
A7'D-t'y -y h<t. BJlE±>^U<i:. mlE4> 

(7)lJ^i5!c5^(0^tt^'*irc-3LNr Pff SCOT— ^ 

[0 0 13] S3ji:S6fzffi»(7)^5B(*, mrffi'JT;u^-< 

A^D-t-yv^-aa-'y hii. flJlE^^^^T-ffiit ?n 
r Jii;jfeA:^ ^^hmm'T—^ ^fc{*fliiffi^> ^ u An 

Il^-=r— ^6<4fe?^(D®^-r— -S^T-fe-Sia^fCl*. 

4 fe^COHIgx— © 4 fe(D€-fi!£5^<Z)^— ? (n'tti^ti 

^$^trfli:jJ:A:^ $^1^11^7^— 'Ji l*Bi|Ei.> ^ u 
^>(DIS^^-5» 6< 3 fel^CDMS&T^— T' 36 -Sialic 

T^-^^lc. flEUTJU^'fA^'^D-tz^y vX^ZL- 'V hptj 
[0 0 14] P3)t^7(CE«<7)^^li. HilE^^^^Pr' 

$ tLTJE.:*: A :ti 5? H 5» IS 5^ »c OL >r 3lB#rBl«i 

-y v>-:/a.- -y hi. < i =t, fllJE 'J T^U-? ix:7''D 
-t-y v></"iL- -y hA^f)iil:ti$nfcIS^^— ^^Igfife^' 

T'}g«i $ ttr A ^ 3? ^> ^ES^T^- ^ A<«5g[ u- 

IS^f^-^t-WLX, H5Ei>^ UF«9lC-Bgaffi$tLfc 
BuEi> ^ 'J Wf::Etg-r ^^fSto^^iii^RffSCDIaiSii^ 

50 y lE L r ^ frT 4 3R«Ans: fflstafii t£' wr 1 0) T' 
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[0 0 15] m-siftmeizumcD^mit. tfiummm^hv 
t(D'^ttfmt<mzi izu^^^^m^^^ti^tox'^ 

ho 

[0 0 16] SS*3S9(rEK(D«?Btt. HiIE«»^^T' 

SIC J: y laaiMmisas^fT ^ y t;u^ ^Ay'a-t 

s.um^ntzmm:inLxmft-f&m^^miiL^<Dm9\^ 

xmu^^^^j^izi^tt^rh^^mmBt^m^. itjE 
y7JU5'-f'A::^D-tr'y>>'73.-'y hit, SilES^^^ 
vWim^tixm^^ti^tih^mm^-^tz^Lx. •> 

E±> ^ y wirEm$n^-3fS(7)!if^isiE/<T>-^ ^ 

[0 0 17] »3}tiSi o frEK05«qBli. |iIE»«^^ 

^a^iir <i: y 3f SO)— flftis^sam^ 9 u t;u^ a ^' □ 

:7U-A^<!iT'EliiT^i>^y ilEi^^ypgic 
-BElt$Ht-iii<gi(c?tLrBiiE-fiftM<Sffi?iana)«i] 
V 37 h ^ X 7 □ ^7 AfflS t L r 

LTIfFEi^^ y»*3lc=t&$ft-r^4'^»]iSlfiU<t:^<it^. lij 
t^')T)\.^^Ayc\'\zy'>:y</:L-y hit. '>?j:< i 

IS3jtil7(cEiJcCOBtlEI^«ttJS:®S^fil<i:, tS^iI 
8 (CE«t(DffillS*DH®?i«fig^ ^s«^r ^«i«8?=&-r ^ 
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[0 0 18] is^mi 1 i::EKa>«^(*. m^mtSim=t- 
xmm^nxm^x:h^tihmm'r'-9 iz-Di^xm^r^ 
Micj^ygfso)— fisis«^Il1l^^T^ *)7)i.^-(Ay^a 

:?u-A^i2X'Emr>5>i>^ y fliiE±>^yw(c 
- B Eis $ nfciifflircst t r BiiE-«ft!S«fe«aiiia^<7)«ii 

10 Lxmu^^=t*)p^iz^mTi>^^mm^t^^^. m 
5^ -r a ^ ^ ^ 4, o T' ^ o 

[0 0 1 93 a^mi 2 fcEi£fl)^^(i. BilEyT;u5' 
'S'&u:2®(7)7-r >>^y i^^^L. mJE3 X 3 e^-tr;u 

20 ^#ra3fn'y^rt(DmIE;"^gIM^(ri*LTfeRJc^lioc> 

Efes«^:/ mittmf^^mya^jomo^mm 

^(T^-:^, BilEIii^#RB3fa'y^rt(0#®3g6<3fel^ 
4fe^(i:f5i4$C02 X 2(DIS^S5I1 
W(;)4fei(Dll^ct LrHtlE3fe^<0Iii^4'CD— R!c^^ 

mmL. ^mm<ommMri\mmizBi^x Mm-fSi^tm 
30 mn^m-^L^h,nfzt(Dx^^h. 

[0 0 2 0] m^^^^^ siz'^^ommit. nUEsfes^© 

'j^i-'y hW(0BijEfejM«^:?n'y<7ii. ■mfs.mm^my' 
ig)«(D2 X 2omf^mmp^<0A^Bom^t LxmiEia 

■feRJt^^fi^fflL. ao, 2 X 2(DIM^E5»)F^T'BtIEefe 
.40 &^;$i®^(D±T^^(D4lii^(DBtlE^-fe/iJc^(D^l^ 

m^&s^ihxmmmr^L. ^tzit. iiii<Dm.^vhh;iBm 
r >5 fii ^ ^ -ti- 1 <y) b tL 1 CD r ^5 ^ „ 

[00 2 1] SS^^i 4(zE«t(7>*B^(i. flilEyT;u'S' 

ibomi£.i^m^'n^tz^<D^mmtLx. mm^pomm 
i^m^-m$mizr:>i^x^%^i.fz^m:Bim^i^mm^ih 

50 ^rh:^-hyn'-ti:x.Umm^^i^{zmL. flE:t- 
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[00 22] SlJltJS 1 5 (rE«tfl)l6^l*. -f C?-? jux 

^®»7^-A*{a-ciBtar^±:>^ 'j<ts«t^. fine 

ic ^pfis^MiE ^ xmmmtiJEi^ ^ ^ ^> w-r 
[0023] s^si 1 6 tzufBiommit. iiic^> ^ u 

f3ii<miSLOXtim=¥-\zji.-Zf LXBf&^ti. fliliaJtiBc 
gii. W5^A:tl$;tX'&lii3Kx— S»(DT KU7.;bO> hill 
BEv:? hu^;x'SI(0S*l®A^t>#^t»4^fc^cM® 

IKST'^y. mIE'>:7 hUvX^Ov:? hlinOEltiStg 

[0 0 2 4] 7CE«(D^^(i. 

^ A3?D-t -y v>^a- 'v hA^btiJ:^^^^^!]^^— ^ 
^li^7U-i.m<5r'Etg-r>6i>^'J i. BnE5£>^ 
y W(z-a|Bit$titril«i/c:3tt LrBilE--fiaiii®®3i)a 
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HilEyTJU-Si-r A3^D-tZ'y v>^ar:'y hii, N t= 

(Oli^T^— ^ (z -3 1 >r > 7 ?ijE® ^ ^ ^T ^ ;i (D T' ^ 
^*'>'7liJE^— ^'"VUi, N t'-y hS<D Hi<D!g^7^— 

^6<4^ t»*i.fcit^(z. mm 1 fflcoE^T^-^ ^^ijE*' 
>-7*iiE'T-:/;uzA:^i-r^-:^. (n-2) tfv h:ft 

tt^'tLlc (N-2) tr-y h:ft<7)®fRv^— -SfirLTfli^^ 

;^ ^nf- 4 ®cD7"— ^ ^1 ^ A^-r ^ J: y ft^^-b U 

^ ^ i: ^ $ t> ^ ^, (DX'fe 
[0 0 2 5] 8(::E«ta)IB?8l±> liiIE'JT;u>? 

-<XK:^D-t'y v>^a.-«y hi*. BrSa)fefilt^ffi5>]$^ 

20 S<D^»Ifeli£^<7)^^A:tiL. ^t^ffSJfeJllc^i'Ofil^Rlf 
ScoMSSr-esiiaitft l r as*r ;u -y ^7 t -y y^ 

atlEPff^<75t#»ifeJ5!c^JUn(Dfi£^(c^tt^'tL^mr>5>^ 

[0 0 2 6] SiJjtJSi 9(-E«t(»^W(i. mlKUT^U'JJ 
-<A:7D-t2*y v>'7:3--'y hi*. BiIEfe5§Slr'"D -y 

«^ i: wlEi > ^ 'J M (cfttt $ nfc 4 fe @ (Dliilfl t $S 

<t LTA^^tLrSfSJJM^T'SatfiE^^LT 

[0 0 2 7] S7}t«2 O(rEK(0«^(±. BnCUT^U^ 

-fA^^n-tz'y v^^/a- y h{i. HiTEfeig^:7'D'y<7F>q 

B (Dmm tLxmm^ titz-mis, 3 ^mcDmm^ o-f^^ 
muR^Mzmmi^nm^'"^ tLxxtiL. mmi/^m^ 

b ttS * $ ti^fcfil coiS^Efil 
[0 0 2 8] IS3|tiS2 1 IcEma)^^(i. mEUT;U'S' 
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SKic^^r A:tia)ws$<ai y »^^)-tz ^ ^ ^ $ 

L TlillB-t L/^ ^ A^x-^ © ^ fff oT Ufc i: ^fz. 
[00 2 9] it^JS2 2(CS£E(7>^^(i. ntlKUTJU^ 

nih^^%(Di^mm^ih:^ri>mih^m&m^^^k>{z:^ 

fa ^±T3E:&^rsj rcftSfclftSIEHT- ^ -5) <*: ^ fc L ^ 
[003 T] Si^iS2 4lzffi«E<D^5^(*. bIII£'JT;u^ 

i^t^izo^. ^^(otmmmsim^tzx^jmmvsi^^ 

n r U > :? T > ^ V 3 > 3? □ -y-:? (c 3o It >& fltiaSPiT ^ (D 

L^i^mztiti>'mt£.^m^nmtLf&^(om^Ma)itm^ 
mottm^mmr^^oizt^m^titzi^cox^^o 

[00 3 2] ii3jiJS2 sdEUcCD^Wl*, flilE 'J t;u^ 

HtIE'J7;u^i'A7n-t2-y vX^ZL- -y hii, BnEA> 
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i^rtKDWk^tztsi^xt. 'PU< ti,^f&^<Oit 
:t)lz$tL, fIESPBl3'-rju^f>?(7)3i5St5i'&U^lSiK!SJtiem 

[0 0 3 3] iS3je«2 6[rffi«t(7)^B3(i, ItJE^^^U 
^-r XDotyCDi^^ilzm^^-y ^—Ji. KcDIM^T— ^ 

-si dsttcr ^>«irE±> ^ 'J wofiiiEm- :7 ^ \^p^(o 

m^'r—^^. B9Em— T'-f— ;UK(D®lg^— -S»(DA^ 

[0 0 3 4] !S5}t^ 2 7 fcEKO^^Ii. BUSfi'JTJU^ 
20 -i'A3^n-b'y>>'y:x- -y Hi. i ^-O^^lc^JivrRlf 

(ac7)ii^$^&|^i-r^cfc^(c$^n. HUE'J7;u^>t'A>'D 
-b'y*»^:3.^'y hfe, lUEffi^S^t;) i ^-fXT^S® 
IS^»6^E7 » ^ 'J «^>a)Bi^^-^ <7)®«JI J: y ^ 

ElS«^*^:^lBllc«Sgt:?a-y<7fc5i^9ILrSfil6L, bU 
E'JTJU'S'-rA::^P-ti'y>>^ZL- -y hrttOljllE^ -f > 
> ^ 'J fJE3fe> ^ y rtT'^iJE1fiai[3f D -y <7 (- ^j-gil 

30 ^ tifzwiV^MiSiizm^mm^-'^ iim^\:f: $ tt t, (D 

[0 0 3 5] 

C>^;u:^t;u*i>^(*. DiioaK. ccd (ia«i5g 
^) 2 1 T'««LfcIii«$Tt'D^«-^MI3K2 2r' 

iz-oi^xommmra. feSE^. ^$isiiiE*&ii. :7<;u^ 
40 M.yn-izv\y></iL—v h (RPu) 23"e';T;u 

^^A^m i^mmmm) izx^i&izwnr^tmz. 

(i/F) 2 6 ^iSCTpjfS(;)5iis^ts (/<-vr;uzt 

<i:UT(DLCD2 7ir«^FL. ^fcDRAM^fc(i 

SDR AM5?(7>~l3gfifin*:^>^ U 2 9^(ztS*i»3T^ J: ^ 

^c;:^orc^io ccDfig. :77-r>'$''- (lcd 2 7) ^ 
50 CD5iaiiSU7;u^'< A-^a-t-y vXi'a-'y h 2 3 TMt 
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^U*-K3 OS^COIE^SS (Storage Media) ic-SC 
[003 6] ^LT. T:^□<:^^g^5am0K2 2^ai: 

iSdtta4'(DISSSE5'l-T-'5i 'J 2 9^zS^r^- 

R P U 2 3 T'iSIf W(r43im^?T7-:^ (®3 4#^) . 

<. CPU2 4-ejIlS^*tr— H.±>^U2 9(7)CCD 

5'/<'y:7T ((XD Data Buffer) 29af-S^fcll 

A) T''jT;U'$i-<A:;fO-t-y:»^lL--; h2 3(CA:*3 
[003 7] Sn-^. C(D3?)5S(Dff^S<D^^ v^;UX^;U 

^iliU'UT;u^^ A^P-tr'y:>></::L- h 2 3 

'>>^^a.-«y h 2 3r'^^LrL^^i^t^^?|«^?^<^M^. c 
PU 2 AT'V:? h^i^xT^&Ii • I^IELfc^. 
S®^^^ 'JT;U'SI'< A3?Q-b'y*>>'7a- h 2 3r' 

[003 8] 'J7;U5'-r A:?'D-t!*y v>'73.- 

•yK23. CPU24, nW/<>^ — X2 65? 
(i. ±-?'^'J2 9, KSO&yjPEGffiS 

S3 1 tt=ti:ij^^ >/<x2 8(c/\x?sfi!$tLr^sy> 

C;h,^>(7)7'— ^ffiSa>ftlt3eU(::BSLTCPU 2 4(0& 
^$ffisRr^<. C(DCPU2 4^^$-r»C'S^^U^ h 
>^UTC7-tzX (DMA) =!> hD-^3 2(D1|i>i?^{cS 

[003 9] iSS, 01 4'05i?#2 7 al*LCD2 7^ffi 

—7. t?-^2 7 ci*7'-i'x::^u-('^va.-vu, ?f-^3 o 

mr^^^mm. t?^3 0b(*xKD;K. ??-^3 0c(i 
CCD 2 1 ^fsar-sccDEEiaisiK. ?5'^3 0di*'j 

Tyu^-r A>'''Q-b'y'>>^:x- -v h 2 3auic CDSBKi 

>^vxt^U— 5^ (TG) . T?-^3 0 e(*P L L^<§Ie1 
[0040] <CCD2 1 (Dfi|BE> C C D 2 T (*. 
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wnm:BLX^mm^^B^p^mzm^i>-mi^u:ta)X\ 

mXlt. ®SSl^-t'>t«f?3[^'<>A<20(7)3?-f-;i,K<!: 

0»2 2fCS^ili$tt^-i'>^-U— X (SlUJiiLiE 

g) ^^v'm^Oit. ^^-<»li(zJ!i;^SE«i^£tiL2!)<^7:b 

C MO S -b >Ht $t 3^(75 =fe,(D 4, as L TSI L3£^^j:l^ 
[004 1] <UT;u^-i'A3?D-b-vv'>'i/zL- -v h 2 

h2 3f*. ®3(D$D<, T:^□^«■^ffi3S^H!K2 2$® 

^5aS8iJ (Single Pixel Proccessing Block) 4 i 
ffi^ommWSi^'nl^W ^ iS >-7 ffliS Sfr ^ Il^ffllBI 
• iil^^SmM (Interpolation & Gamma Block) 4 2 
t. feSPalBf^ • -feiqJE^SSfflJ (Color Space Conversi 
on & False Color Suppression Block) 4 3 ^fi^Z? 
^Jl^ • Zi7*)><fmmn (Special Filter & Coring 

Block) 4 4<i:, ztii^(Dmi^mmt<'i7t^tifzmm^- 

20 ^'i:^^>^<^2Blzni^-ri>mtim (Resizing BIoc 
k) 4 5t$«^Ttx-So 

[0 0 4 2] ^LXs m-mmmmm4. ^&nm 
mw^ ' 2tz'Di^xit>. — b.^>^'J2 

9mizt^mLfzm^^. u-i? 'J (D 
MA) zj>ha—^3 2X'(ommtz^iji^'ox=^m^}^ 

iZViyly'^D.-^y h 2 3 ISSilQIifiP 4 1 f£ 

\i-xu<s 'pmsi(Dm^tfiff!i- i3>^mmm^2tzijX 
^x^^jiitizu-Dxi^^ov. CP u 2 AX'mmam 
30 nti^mmmm^'n-otz'^. m-mm9!^mmA- ^ ^^m^ 

•ti-riz, *)T)i^^^J^yniz^yiy></3.— vh2 3(D^ 
^ m^tdNi • **>-7ffi1iai4 2) 3&^'=><7)mS$1?ffT' 

3i7xm\ ■tomor^xoss.m^^mwjTji.^^ 

[0043] ^fc, li(SCDi='f^^;UX^;U:^>^(-^5 
L^T(i, CCD 2 1 fZj:o-CISiyiiAyf£ll^-T— 5ffrSt 

V'^XfiLiL^y h 2 3tz/N— KOxTi: LTSS^tifc 

mn^it^x^ui'^zti}<§^<. cfc-or. -EL. 

U 2 9Wlc«S*i»iLrciii^fc$^ Lrii><7CD-~iESIij«il!ili^ 
'J7;U^-<A:7D-tZ'y v>'C^lL- h 2 3TM7^ (jKX 
hfflSrPost Processing) Ztmjihtlii^ -eUT, 
C(DIISS<7)ff^aPO-r-f v^;l.X^;u^> ^T'I*, ib^t^^ 

- -y h 2 3 D C7 ^ «J 7;u^ ^ i*5!lIiB#J: tj;^ 

50 UlSiftSSfcIftSL. ^^^fl<J(cmx h5IiIi$;S3t^f7^«*: 
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h 2 3 T'O) 'J T;u^ J*m^09iiM<P if^lztSiM 

— ^IZOLNTC P U 2 4T'#j^Wi&^L. — 

•y^/^-i^a.— 'y h 2 3 C0ffiS<7 □ -y ^ ^ C C D 2 1 (DH 

->>:fa-'y h2 3(DffiSXt'— K^CCD2 1 An^(D 

^y. CCD 2 1 <t UT;U5i'<A::^P-tl-y v>^^a.- *y 
h2 3(Dffiii'7P'y^^l5l^c?'fr'5ii^(::H:^T. 
hffi31(7)xe— K^2~4^±lf'&C<t:3!><T'^>6^0T' 

[0044] 'J T;u^ A:?'o-b -y '>>^ 

iLZi-y h 2 3C0il&S<7n -y <7^CCD 2 1 t^^O'r—'^ 

^-C L.Z^U-^viy>^3,— v h2 3(D1 /<XA<|f^5f;:5S 

h2 3fc?*LrT^— 'S'^iassiBiiLr^. ±^ti.x(n 

h2 3(Z7^-^^^SSSi(sIilTCi:(z.fcy. ^^^(Dafig^ 

[0045] ^Sl. 'J7;u^'<A>^Diz'y v><:^^-'y h 
2 3(D«&11^P'y'^^ CCD 2 1 (0IS3fl(0H«?^aS L ^ D 

A:>Di2 -y v'>C^a. - -y h 2 3 t'— C C 

$.^)o C(D«^<*. «J t;u^ ^ x.:^a-b -yvXf 3.- -y 

h 2 3(Cjolt>5>>SSm^^^Si)§tT'^^=b(Di7;f^o 

[0 0 4 6] C(D«^^7*l^fBi^(01i^(7)4!!l?iC7D'y<7<;5 

30d(Ccfcy«T^*cor'&y. M^L<ii. 

S>^Vi:?-«U— (TG) 3 0 dlCcfc^ 'JT;u5''<i* 
7 D-t2'y v>^3.- -y K 2 3 <D«i^<7 □ -y ^ (OlSSClgB 
Lr, ^tf)g|[|I^«7)C7D'y^iai8t?S(7>S!S^SaUT^S 

is^wy^^. ^5^t^(ir-< -y -y^cDiay^^^ 

fCcfc y C7 □ -y <7IS;JStSS(OSSS^SESl-«y«^^>^'5>*fc 
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-IS^ffiSffl4itt, T":^d^«^5BSIhI»2 2 6Nt.^ 

F I FO (/^-y^T) 5 1 a~5 1 ot. C0^->t>(O^ 
— F I F05 1 a ^igi:TP<'<>/<X2 SA^^OIS^T^ 

Sii^A^^n^) 1 @<Dv>'^ (Shifter) 5 2<i:. 7 
:t-PC/e-^ffi1ffiS»2 23f|Nt)<D 1 2 f-y h«(DA?3^- 
^ (inpui Data) ^ilB<D'>:7^ 5 2t^^(r> 1 2 tf-y h 
S0)T^-^<!:^S5i-r^m— tL-^^ (Selector) 53 
^-F I F05 1 b tl^CX^^tliiJ^^ >f<7s2 
8ANt»a)IS^T— SifcS^LTSfStDm-figSSl (Ratio 

A) ^m.wr^n-mw^^At. m-F i fos i b 

20 ^Jil:■C^#t>;t^^>> -0/^X2 8i)Mic;)Iii^^— -Si (tRfr 
Sco^r:0g» (Ratio B) t^miR-t^%--^^'P'^^ 

5 4 ^> ffi :^fiS <t m - mSCS 5 6 ;&N (Dili:^3 
fil<!:$iDa-r?>ttlKS5 7i. *DWSg5 7:&Nt>(DttJ^fii 

^SltXmHF I F05 1 c^i[lCr>-<>/\X2 

$1i-^>'jS-y^ (Limmitter & Shifter) 5 8t^#^ 

30 [0048] CC-e, t^3l5T'(*, ^-I®^ffi1Sffli4 IIZ 

tLrt^^d:A^ofcA^ C<0*~IS3^ffiiiai4 1 0) r<g^K|W 
^l^^tS&Sj T'l*. C C D 2 1 (DSfllB^ni^A<1SSS:7 U- 
Al-S^m^. ^3?U-ASICCCD2 1 

S:-r^^<l:lCcfco-C. ACDCCD 2 1 JiT'(D 

t&a«^T' ^ ^> J; ^ ir -D r t ^ o 
40 [0 0 4 9] ccT% ^-r rmsADSj ^cot^rB^5gr 

[0 0 5 0) IJ^aSTMi. n^mt^V^<s. CCD2KDS 

CD2 1 (Dm^ssffijjb^^jm^ei^ai^wsgtf^aiu^-^- 
tCo LA^L, CCDii^. CCD 2 1 W(7)mi^SffiSn(CjS 

it^>^'<xm^co;i^aiLicj:y, Wi^s/N!f$ttA<fg 

50 T'lf^fLV ISfl^ad$nrc<S^$7:^P^a)mSt0IS'V>. 
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[005 1] C;n,{r5t*L. z(D^m<r>ifmizmi>^^i> 
ia%, CC0 2 incom^safis&i^m^^i^sc 

^T:l- □ ^fI^5&iilHlK 22CDy^X(i^>yAy-<7: 
<!:. y^'X<7)U'<;K*N<D1/2Sftfcit«L-C/h$<3:*: 

[0 0 5 2] m-i2U<7^ 5 3(*T-^D</(S 

#«!iSlsl^2 26^t,a)A;^3T^-5'$ig«L. S--tL.^7 

'?5 5(i ri. oj ti^omv^^^tLfzmum^ (Ra 

tioB) ?^jS»^L. ^fcm-^!» (Ratio A) r i . 
OJ T'^^btL^CiT. JtoJfSS 7(C33lNr(±s T-t 
□ ^it^5aiilHlK2 26^^CDA*i=— ^ p^-O/^T. 
2 8fi.0Jm— F I F05 1 b SiiCT^^^ U 2 9 6^b 

4-^ t.iiSija^<7)^a7^-'S' (c $ b ic^RainST ^> c: ^ 

[0053) Z(D^9fr. ^S*DS[<!:Lr(D€-<5gS& (Ra 
tio A. Ratio B) C0SSS&0^^-t?U<7^ 5 3. 5 5 (Dig 

(Input [)ata) JtoSg 5 7 {::<*: oT . ^pt^'J2 9 

W(DCCDT— ^/vy :?T (CCD Data Buffer) 29a 

^/N*y7T2 9 afcSSrEtSf'SJ: ^CrnfoTLN-So 6^ 
•y-L^X^JL- -y h (RPU) 2 3WCDill2(D::7D'y<7 4 2 

~ 4 5(14-^. 'J 2 9rta)«iii^— '$'/<'V:?7 

(Processed Data Buffer) 2 9 b Ic:? U— A^i^T'lS 
JftLfcSfe, jfi&^(CE5i:TCPU2 4(-J:y0fS<OV3?h 
't?xT5!lIi$!Tl\ C;tl^±>=EU 2 9f*J(D-B^||£tlT= 
— (Temporaly Data Buffer) 2 9 c izt&lft 

r^tmz. y^f >/N'x2 a^acT^siJ I /F 2 63f 

[0054] CCr% >^>/'vX2 8^iii:'Ci>^ 'J 

2 2ti^hmi^ti^\ti^-9 tit. mmm^\^-^^v 
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[0 0 5 5] t^t^^miit^umniZtiz^i'j. 

i^-A^(r>mm^^'^ u iz^mLx^mixmr ^m^iz 
it^T. u 2 9<75§S6^i :7u— A^i^-eey >s>c 

tz. CCD 2 1 r'CDli«J(DS<J^iilL(Z|Sl^Lr UTJU-? 
^ 'J L ^icfsr b 6>(D V 3^ h ^ X 7 ^^^D Alc 

[00 5 6] ZO) r^ajDjfj (7)ia^(i. ISftT^— 

^ ^ ^^^iiSir '5)B§^(DiDS:i5]sa6<it:^r ^ o T t* V 
^&t<i^XJh^ztizUii, w\xtt. 8\z y \-(DmiS^^— 
^T-fctt^inacPBSt tT2 5 6|sILi^3!IlHT' 

iiSi^^^t^h^ztizui,, mtz. m^it. xtjn'-^ 
tLX^ 2 h^-C'^tii;-c^^cfc9ic'j7;u^-<A:7 
D-tZ'y->>^3.-'y h2 3^SftW-r*JS^(*> 1 6 t: 

T^-'S»fcS*UTS:*;:i 6 ( = 2 ^^-^2) S^T'LAn^H 

[0 0 5 7] CCD r^JgttiSj I*. CCD2 1C03l?fi^ 

2 1 -S? ^SI<i^aiL. D4(D?D<. P^-<>/<X2 

8S.Umi:F I F05 1 b ^jSi:Xi>^«J 2 9A^b^ 
^b^L^Ej^^T'-'S'rc^tL. ^-IIHS5 4(CcfcoTm 
40 -f^^ (Ratio A) <h LTa^^Sr^it t^iic. CC 
D2 iX)>bCOA:^3-f-5'(c5PtL. m-iS?a (Ratio B) 
(tLT (1-«) ^l^-M3?S5 6(Cj;orig»L. C 

ti b $3tos:r * i f~<fc o T«fflr:7 u-i;^fO c c d ±r' 

m-^SS (Ratio A=ar) irm-iSIS (Raito B= i - 
a) rij izj;f^j:^(r»s^tirfcy, acy 

mt roj cfcLJr^T'Mo rij ^;S(7)ffS(DiIi: lt^ 

5 3 3tD:Sg--ti UC?^ 5 5r'(7)-?-ti^'tL<DS^(i 
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fz, wmm<Dn'-9&^mni^'^riz&mfSi mm® 

[0 0 5 8] C(Dcfc^lc2SE£Jlia:<t LT(D«-fi^» (Rati 
o A. Ratio B) CDSftSao^^-trU-:?^ 5 3. 5 5(DS« 

□ </is^mm^i& 2 2 CT-^^ ^^ntzx^^-^ 

(input Data) (C^ttT, m~|gSg 5 6 (Z<fc y m^fig 
(Ratio B=1 -a) ^IftSL, ^tci>^y 2 9R 

(DCCDt'— 'S'/N-y'^T (CCD Data Buffer) 2 9 a (c 

C^ait (Ratio A=a) ^illKL. Zt^i^^taSims 7 iZ 
jL-oXijaULs MJJ^CCD'T'-^f'<VZPr29alzmm 

SLfc^. •JT;U>S«^'A3?'D-b'Vv>-5^iL- h (RP 
U) 2 3r*?(DlfeC0:7D'y^4 2-4 5(C4-^. 
2 9 W(;)5I111-T— ^/vy :7T (Processed Data Buffe 
r) 2Qblzy\^-M.miSLX'^mLfzm. !^miz^t;cx 
CPU2 4(::J;yBfg©v:? ht?xT«iS^t7t\ Ctt 
$±>=Ey 2 OrtCD-B^CIfiT'—Si T (Temporal 
y Data Buffer) 2 9 c fc^S^ft-T ^ tftfc. > -O/nX 

2 s^jacrnaj i /f 2 e^iziht}-tii^oiztj.'z>x 

[0059] C(D05S.t)^l5]6(7)cfc^fr, |g)4(r7fsLtc 

[0060] $^f^, J:8B<Dl}4lC7jtLfc!B)-(OlEl8&$ 
[006 1 ] -flglZ. C C D 2 1 T'^St«S-^ffl:S5?$« 
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[0 0 6 2] jSi. ff|^l*CPU2 4lZ<fe y hOiT 

5a S ^ -13 r '> X - -<> ^ IE 5!l ^ ^ ^ *S ^ ^ 31 ^ 
'Sir, 1 ®^#(c->x-i=-i'>-7*iiEr>6lS^(cli, t!t 

Rpurtspfcss^na (vx-T-o-y^iiE/^^y- 

10 057^— '$'<i:. CCD 2 1 i)Mia)A:^x— ^ ^gflt^:b-fr 

iELfct^ia^^cli. ^fisj^-f >c73ils:^3S ('>x-7^^ 
Iz-i^^SiE/N'^^-^) ^1#T^<fc^(c>^y ^afijtar^ 
A\ h't7xrT'S3Wfl«K::7'-'S'^M»fLT-V>^>ifi^P 

6<35ofco 1 ^'<>4=(;)IM^5&lrmnf-:>fc^S:fi^?S (i> 

x-7'^'>':/^ijE/N°^>-^) ^m9^ri>(ox% ^s.(o 
m^^ntzUHtiittjii^r. rt»<7)y^ y<Dss6^&^ 

(^7d:y, t^'z>yy h'tfiL-rxcD^-'yiom.m'tt^i^izm 

[0 0 6 3] ZOfzH^. C PU 2 4(Z^>^^■C. El 7^*3(0 

□ ^^^^ilcEtt -D r x -< ^-yfflllE^BS^lT ^ 
30 *S) T'Ei®®(cS^A<T'?-TL^U, m^ti^X^fzm 

^ izm^o^mmum^it u-^xl^^^ 
[0 0 6 4] c*ti=,(0PDis^%itL. zonnommo 

UT;U'5J'<A7'^D-tr -y v></a- h 2 GT't*. H 

[0 0 6 5] 9^i^^tzit. m^mi^La)'>JL-^'< ><f^ 

9 d JiicisiftLrB^, CCD 2 1 T'CT^h^t"— 'S'c;)^^ 
V >'>r— B#(::^-< UT^lz;!. (DMA) t- 

40 ltIE¥— -SJ $Ur;u^-rA:7D-t?'y v>^i-'y h23 
lcA:'3-r'6w<i:lz<fc yil^m{S[(D*ffiIE^l7'^»:^o Ztiiz 

j:y. v:? h'!7xT^las^c^^)CPU2 4^-^ti^AMf 
■rlz. iM^*(a£Ovx-i^-f>'7*ijE«BS$SiSlcgi3R 

r-^'^o ^^(CCCD 2 1 iZft^TCMOS-tz^-y-^iSffl 

+M*CCD-tz>-9-<tS?Sfy, ii^Sfca^a3LlHl»6<tt 

^JL--y h2 3Wlwt#»J(;)UvX5'$M'r'&f2:>g6^>^<f 
50 I'^fzih. Bmm^^^M^lz-ri>ZtX'nXh^iS.<V^z. 
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(0 0 6 6] :L(D Tvx— ^-cXf^gjEsaitj Vit. g) 
2 8&z;:S-F I F05 1 b $igCT±>^ U 2 9(>i<D 

"yj"-^) m-^»g56(Z^orCCD2 

i^n^-'^^CCD^-^/svyT (CCD Data Buffer) 
2 9a(:ilS*ft-r*o iSS. CCT'. m-lfeiTS 5 4 T'^JT 

^;h.^m-<ig?a (Ratio A) foj -c$.y. ^oT^ 

<D^mfii6< roj tuiitz^. tDnm5 7X'itm~mi^ 
^5ex'<Dmski:im roj ^iiiKr^wi(c?:fy. mz 

[0 0 6 7] 6N3b>^(slKtt. ±i^(0m4iZ7r^LtzB^t 

^^/<>'^D^^A (B I OS) (Z^5L^T, 5 
3, 5 5CD3g«^&u:€-<5g3» (Ratio A. Ratio 6) 

^^mr^tzHX'^^izmiRx^h. ufci^o-c. rjs 
(/)3oo^h6(d^*,. ^ibi^r^t^ommtzm^r^^ 

=1 -7 > K A ;b ^ S « -t CD V A' > / < e > ^ (i 7^ 
-f -JZ^T.^ V^^<DtSL^lZ^^)i3}^)^^V^ii^olZBi 

[0068] O^flSra • *'>Tffiaffl4 2 (7)«iB!t&0: 

mi^^^^^/utzm^o)mmw^^'ni>ttijiz. mm 

> -7 I ^ fr ^ D T' & o 

[0 0 6 9] ^-r. is^^ira • *'>7fflsw4 2(Dis^ 
[0 0 7 0] — aarc. cco2 MzHi^xiJv—mm<D 

}g«l$?T^IC^fc^-C. 1 IS^S(CS3ij:'5»fe (RGB- 
Bay e r ^frr* YMCG^s^offife^-rr^s?) <oy^ 

[0071] RGB-Bayer (i. 3 fe^<7> 

fG (^fejig^i-) J . re (I?fei5g5i') J (osfefccty 

lS^iE5»l^!T-3»r^5y. iW^tfEil 0(DiiD<, Bf^S^-T 

>au(a»^f xr)-^^ fR. G. R. G, -J t 

L. ftb:^^ TG, B. G. B. -J tLtz=b(DXh^„ 
ZCOm^s 0^<DXm^X7T:LtzJ;:^iZ. 2x2 = 
4 t '$7-tr;uT't o-C 1 iSacDfe^EJffifcr ^)<fc oTt^ 
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TGj 6^iB$tL>$)o 

[0072] ^tz, ?Sfe^^3?' (YMCG^^f-tiYM 
CKS) tt. ®^$r-llnf^feli£^C0 4-fe3^(D37-<;U'5' 

-0(7)-:^^ rc (vT>-feRJc^) . M (^-t">^fefiSt 
^j") . c. M. -J <bL, fte:^^ rv (-<xD-feRji 

^i-) . G (Stfefie^J-) . Y. G. (YMCGl^CDli 

#) J tLtztov^^. zti^-Mffkmizmrji^^m. 
10 tcay. 2 X 2=4 e^-t;uT-t on *&(Dfe^ssss-r 

[007 3] Ctt'=>(7)RG B- B a y e r^U^^fe^^ 

y (YMCGl^^f) (DE^ffifil^aE-^ Taj . Tbj . 
rcj . roj V-mit Lfz^(Dtm^ 2T-3a^o JP 

9J(ZSotNrfii^&iJJ^ J PEG^feSreTTfe^ Y (S 
S) . C r (=a1 IR m^m,^) -Y (JS 
S) I ) . Cb (=a2 IB (Wfe^ii') -Y (ii 

S) 1 ) (ciii^sii^^r'2>(^:>^6<& czr 

20 (i. fiq^l^m 2(DD a t a X 1 (C^^L^X. rDjCDfiJc 
5i'LA^nt<, Ca)IS3fl^COt^Tflb^7> TAJ , TBJ . 

rcj om^onrsi'^fTofzibtzi^. mm<o:iHh>0m. 

^^^mriiZttzt^ii. 

[0 0 7 4] #i?L(#^ife^'<^^ (YMCG 

) <Dli^. @ 1 3 <OVn < , D a t a X 1 {ZHl^X 

Taj (75fi!c^^#ra-r'S>iS"&(is ^<J6ia:^(75 Taj (Dgt 

^0^mt9I!-m.'$:^r>X Ztl^O a t a X 1 (OfiJt^^ IC JtB 
l*-r^>o ^fc. Da t aX2 ( Tqj (Ofife^i-) (::fct>r 

TAJ (OfS.^^^m-r ^m-^it. jzTizmm-t^ taj 

30 (Dm^^O^W-i^it^m'^n'oXZLtl^O a t a X 2(7)fig^ 
iZim^r^o $bfC, Da taX3 ( Tbj CORic^i') 

^>t^T Taj (DfSi^^^mn^iS^^it. X^SIcBUgr-S 

Taj CD^5St5^'CD^t^J^b^3lIi^^T-^r C;h,^D a t a X 3 

om^iz-ms^ti^o m(Df^^ rsj . rcj . ros o 
I*, ywzxt}^ti^iz^^t^i^'r. mxitm^ 

3tp<D0 a t a X 1 <DmmWii^i7 otzif>tZlt^t&D a 

t a X 1 (D^^^t^U^m^^^ 

ui^ui'^fzib. zcommmra • **>-7jiii®ffli4 2T'(i. 
40 ^mnm^'n'jm^jz^Lx-ffi'^a^ 2 ^ ^ y^i^itfi\ri> 

fzif)(D^-( >*\vy7 6 1a. 6 1b eSSL. 
-<>/N'y:776 1 a. 6 1 b ct 3 X 3 e-J'-b^UUvyJ.^' 
6 2(0FBT^il^(7)3:(tSL^L7U6<»i, Z(D3>c3tlO 
-biU U ^ 6 2 <D€-Il^(0<il^fei^^ 37 P -y ^ 6 3 T 
•trU^ hUnti^b, -<;>feM^3?*D -v^? 6 3P«?^Z^^L^T 

n^ffifBls^T^* fin*>. ifife^-r:? (ymcg^^?) o 

3(C7FL/:i:^;^(0cfc9lC. r-^TIslCSIKaill^iT^:: 
(hm^^iraT^eT^o t^. ^-<>/n''V:7T6 l a, 6 1 

50 bS^u^s x3tr^?i2;n^*:^X'5'6 2(*. 3 X 3 ec^-tr/u 
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[0 0 7 5) C:K(C5ttL. 3€,^©RGB-Ba y e r 

tgj , rej (Ds^tzln^XA^BO^m^tLXM 

TGJ $ffifflLrt>^»o CKDJc-^rc. RGB-Bay 
e r (DCCD 2 1 fZ^l^LTI*. -feS^Tf □ v <7(D-« 

y 3 -fe^ li: 4 'J T ix«i3lT' ^ ^ 

IZU'oXl'^^a A^A^^^3fe^<DRGB-Ba y e r fCO 

t^-cfeiiPBi5a]@r^«^. 4fe^0^ife^^:/ (YMc 

4€.3g(D*ife^-<3f (YMCG3^«?) (DfefflPnl^lS 

^^T^C<t6^'Hrfitr'fc^>A^ 3fe^C0RGB-Ba y e 
r(7) TGJ lIO(,^Tfe^ife1ffi@•r^^a^. O 

cj3L\r TRj tz^i\x=h TBj icfct\rt. C^tfC 
tgj ^^iPsTT^iS&i*. JiT:^i«]au^3£:G:^fsj(0E:^ 

(cKHf LT tgj 3b^??surLN^a>X', ztii^om-^o) 
tgj (::soaN-cfemra^ff^«<fct^ (m-^iPflW 

^) „ hi>iMt. ±ry5\^iBLiJh:E^:^\s\0my5{zmmL 

11(0 =tO$K^*Lfr^y(D 2 11^(0 TGJ (D^igiil^ci: 

TGj {cot^T^±, {S^ (±T) :^raf^»imLfc rpj ^ 
itT'. ^*)i!s:^co<&a) TGj fc5o*<isfBittie^^nj<, 

En 3lijFLfc<fc^nf«!iSi:(*:*:t <*7:jofc5&Si:nf 

Co 0 7 6] 3a*t^(i. ^(DRGB-Ba y e r 

flaix.l^gn 0 43(0*^^1^(7) 2 Tgj (0^-^(0 
-:^l-OLNrtt. 3!)^6^'5)fiB5^'^01^^(0±^*:fl<J>U:$iSii!c^ 
^StlBfiJt^^ <i: LXm^^izy^mr^Z 1 1 pTtlT'^ y . 
«-ll^<Ofe«c^<t Lrttair'5<OTM*?^«j:<IS3g(OffSfiJc 
^Ai3$5S^5^'^(OR)ffS(04^^^^r r!t$m7=-^ (KE 

[0 0 7 7] <5i|^(^, rpj . FGj , rej i:Lr€• 
8 b i t (ZKE b i t ^ifiiDLtcS 2 b i t^S 
4fei§#<i:LrEli 4c*>c03 xatf^-b^n^CxX 

h 2 3(0^3?"D'V^4 3. 4 4. 4 5 (C^SI+^jMiflS 

[00 7 8] -^^iz. ^^may^^^^y (ymcg^ 
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30 

^.(DT'ttnf < IS^(DSgfiIc^^§i!9RJt^5?(ORrfS(O^St 
[00 7 9] eSi. -fl56<I(c(i. 3fe^5Il]Si 4fe3^i5llt 

^»^^)^a1l^slK^z^5l^x, 3fe^(D4iaii$tT^iS#i:: 

tt, 3feT^--S'$3fgC0>^U±T'm*)T»tl'j-r'&i)\ 

[0 0 8 0] c*ic5tLx. z<r>nm<n^m<D-T^'^^ 

;ux^;u:^> ^T'li. ±> ^ U 2 9 W(0 4fe$ri3S(O> =E 
'JSS(0«{Z3feT^-^$<&WLfc*8^lC. 4feSiztg 

s-r^>«sta»c§is^^»iftL, afe3i(75feSBg3gfii . feffl] 

E«BS»4 3-\bCPU 2 4-ecO V:? h-t^xTSBSrcfctN 

Tii^S(CRfTS(oi$fi!toi+^fT^fc<ft(o^^ai(o Tij^ei^ 

. (KE Y<S# : FGJ ) J ^ LTiSffl-r^cfc 

^(cT^. t<t^^A^B<nmmm^a>mm^. yT;u^ 

20 ^C<i:(Z«tor. =&3rD'y<74 3. 44. 4 5(C^5lt'2> 

^^mmm.^m^mmm^^m^tmizigim\z'rfoz. . 
[008 1 ] 6^A^'5)fe^rB^5a^T'(i. m i 4 (Dsn < . m 

—m^MMBA 1 (DU S -v^ 5 8AN«bai:;^}$tLT^+c=& 

mmrsiztiLx^ ±m<D^iftz'y^ >/<^yy76 ^ 

a. 6 1 b ^6!fflL7ii;6<»i. 3 X 3 e^-t!;UUi;X^ 6 

2(c€'fefie5i'^SfiL. C;h,^,(0fi-fei5lc5i'(O<S-§-$. ;K 
^P15B«^r:i^o'< H_c o u n t ^S-^3tl>*MlSHWfi 

-^fcSo < v_c o u n t iS^iDXtHz^-zyX-BMfiy' 
30 av<p e 3V-\2i^<? \- LUt^i^^^iiiitrnm^'n-oxmrn 

J-H-y h2 3(0SfeS:(D€-7"a'y':7 4 3. 4 4, 4 5fZfc 

[0 0 8 2] z(o^^iz. m^WiS\ - is:^^^mmA2 

^C^3t^rli. R G B- B a y e r (Ott 'p?a:3fe3^(OffiS 
iz-oi^X. ^miRya^y^o-m (4fei) ^S^ft^ 

^^i:A^m<0^-^^')7)U^-<J^mmx^^^<DX'h 
SS^Iife (4fe^) ffl(OIiI^*ira!sl8&^3iit(04i(D<i: L 

rs«i>*frsaLTt>tris^fctb-<. ^nmm^ni^iz^]'^ 

6^6^'&^BS^C PU 2 4(C«i: y v:? hOx7^' 

-A^iiT'irfii^^^'jictttftLfcafe, ^(ois«iitJ(o«- 

mmiz'D^mm(DW-i^it9B:m'^n-^x^w^r ^ z tiz 
ui><DX\ ziti^t^xommtz-Di^xmrnt^ztiz 

50 izntx. zomm(ommxit. yrjt^-f A^D-t-y 
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[0 0 8 3] (Si. mmwsi' i3>^9ikmm4 2(D^m^ 

yay0 6 3iZlt. TGJ <S^COJS«lS«' (Ghffi-^) 
^fig6<W-frL<Jbt»nTt>^o Si 5(i. RGB-Bay 

( TGJ fi^) $tfe^l±JLTAF|fflfi$ff^«^^^fvL 
^Hicai r ^ T t 6^ <»: ^ 6^ ^^ai-r ^ C r-fr ^ C <i: 

A^BjfiiT'&y. — i3fi(c. FFT uxBe^) 5? 

m-oi^xn^tmt. sacDAF5¥fffi0^^#^c<t6<T' 

^-So LA^Ln^:6<t>. 'JT^U-Si-f A:7^Dii-v v>'9'a.- 
h2 3tzni^XX:h^-^ (Input Data) <i: A 

^^tr^&ttiST? FFT (05!lSI$^T ^ - <t l*etf)TBiST' 

Ls CPU2 4fZ<fcy V:? h't?xT«&S'^FFT(DffllS 

(«S«-iil) (D«i:feiSl^^tf>^»Ci:T*AF»fiB^fT-:»ri> 
6 8T;\ — ±i;^CDtr<)6(/);S®iKi5Jc:^5¥filfifiI^ 

[0084] ^LX. C(D'feil«l'7'n':'<7 6 3W(7);^- — 
K:7:^— *X3fiffifflIT'l*. A*^-' SfCl^tLT AFl^filB 
^fr^liSlC. RGB-Ba y e r KftT)!^— fefDfeflt^J-i 

^Misizfov'PG 3vit. TGj m^como&^^niti 

fz fGj /iJc$^(;)fil^£^atii^m<i: Lrig^-r^AM::^ 

cfc ^(c^^.t-^rtN'&o ED^. ;llJj:iEl»6 5 

<75-::^(7)BA:^39Ss'?^6 5b(::A:*D$tt>2> TGJ (;:$ 
gum) TGJ iS^ibLT, ill^C^^64(D 

0X:hm=f-{zA^^tii> TGJ <S#^iM«^L. ^fcJi^ 
3tSlslSS6 5(D-:^(DBA^l«g^6 SbIcA 
:^$n5);i@ll^C0 TGJ <g#{cS4ii§t^ ^G] m^t 
LT, -bU^^e 4C0AA^fiS^=-fcA^$n'2) TGj 
^^ii^L. ^'biCjj'SJi^f^i*. -bU^^6 4(DBA 
:^!lS8^^fcl4CA^4«^^fzA:^3$tL^ TGJ 
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LTiiiistRa) re J iS^t(om^m^^ur^ztt< 

pl^i:nfort>^o -t:U<7^6 4fZcfcoX 

6<r'^^<DT% AFg¥filBlcJ3lf«»SiSa6«$SSfrS5 

BET'^^o cm*. AFBl6^M«^0g«LfcJg^fctf> K 

fi^JljR»<tl*ffli=>t*. 2~4tf^-t:;ugffiittraLrci® 

d^C-So CtL>ttLr. ^W^t^CCD 2 1 (75|g<SlIiipfC 
^'XA<=i>T=>-9-fcigA-r^»*i^eO^^(c. lf3Rc*>fc<f5r 

mmz:K^rji^itt<^chtzih. mmmmo^x*^^^ 

)^^*)^«^fc{*. y-f ?CcoK»r'AFSfiE6«a:*:pifiE$ 

6 4T'A FSffil-^i5lt'5SgiaiSi?Eft^^M-r^C 
^6 4(7)ig«(i. 3^l^(DCCD-2 1 (DH^f-y^S^tD^^ 

mnrn'^X'^. ccD2^<omm\fv=f'mo1^f^^z^ 
o r Bits-r ^ g iE^<D e ^ =b lE^b-r ^) c <t iz ?^<? ^) 
i^), mm(r>ccD2 ^ (omm^-j^^onrnzmcx-ii 

AyO'^-jiy>CfD.-^'j h2 3 t LTtt^nf^1t(OCC 

D2 1 iznji^r^zti>^'S!ti&tui>. 

[0 0 8 5] ®SSfflPaT-:^'>-7«lSW4 2<DfeS 

»^:7a'v<7 6 3rz(i. ccD2^(DX^mm^^JEr^ 

[0 0 8 6] — iSfC. CCD 2 1 (D^s:PfiP^^SiEr'li. 

tf ^ -b )\.miiLX'ifmmmt<^'^nx xti^Mz 

T 1 OHnf:iA:^$tttrfeT'-^ 5<DiWT?tt 
ISlCfefiJt^CDlif^An Oi3^(iA^$:a^fcto. 2liil^ 

-So ii«<DCCD2 1 (i3?U-AtflZ1 OO^DlU^gg 

40 ^<r>^n^^m^'^}^xmm<hn%^\i':>xh'\'^\z^ 

[00 8 7] ZOJiS^. tt3fca)CCD(D^H5M^ltIEfC 
jstNTt*. ^<i|!iai®m<D^ia^R (V) ti\fi^:f5^ (H) 

(7)T KUXlt«[^R P U ('J7;U^ 'y v-Xf 

5^) (0Ut?X^IClS*l>iLTJ3$^. T KL/;^lil6<CCD(D 

TG (^-Y 5>^vx:r>U— 'J') (7)1E (V) :^ ^ > h 

fiI-RO::1c42- (H) ±»0>hfii<l:-aLfc^^S>C^X'^ 
5(1 urn (— flSfi<J(::l*ltin<Dl^feOIiag) l?a^gi^'6^(0 
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[0 0 8 8] L6^L. C^O^^t3^5CO^;•^T'(*, ^S^n-S) 

<fc o T ^pfii®^ t mm t^ti^mmom^^x^ < mtr 

^tzib. T 0<DCCDC*tLr»®-'2 0®SS<DS»(7) 
ia0fife35(7):^;^T'(*RPUWfCl O O O iiSS<D Ui^;^ 

D (-5* urgJi®- 2 o<igje<7)S»<o^«s u^)^ffi^r'^n^ 
[0 0 8 9] ^;h.(-^tL. C(7)3?S£(OJf^allcjl>&T-r V 

St'5CDT'(irrf:<. CCD 2 1 (D^PfiIS^<D{afi!S«i$ 

2 9t*aO^Ri®|g<D{!iiafll«^. 016(;)SQ<. v 

:? hUv^:^^ 7 1 a. 7 1 b <i:it|gJS (CMP) 7 2 
a. 7 2b$lffli^^t5-fr-C7d:'5>^P6iS^^^S>'C^^*± 
lslK7 3f::5''-< u<7 'JTC^-bx (DMA) r-A:*: 

orL^'5)oEn*>. ^(0->:7hU'vX'$J7 1a. 71b<t 
tt^g (CMP) 7 2a. 7 2b.i:-C\ X^mm^JEm 

[0 0 9 0] ll:t*:a<IlC(i, CCD(7>^R5l!^T KUX^ 

RSM^<D«^Wpi<oiRffr'i&ii>iurfc#. h>. 

^ 'iT^-bX (DMA) fZct y 1 w o r dfiCDUvX^ 
(FIFO) 7 4^ai:rii!^lflfe1 • :^'>-75!l^fiiJ4 2 
W<D:>J«a®^^-<a>^*^lHiK7 3Ffc?(C^fT(C|SS$ 
tLfc«-'>:7 hUvX^ 7 1 a. 7 1 bl-A^L. -tJh,-?-' 

:h.cD->:7 h Uvx^ 7 T a , 7 1 b (7)S$I©:;()^ 

;h,©itt2SS7 2 a. 7 2b(Z7'— '?A:^3LrSE (V) 
hfiI&t):*5P (H) ^t7>hfilfzJtLrit|gLT 

^i>ztizx^). mm±. xmmm^ommuuzmiE 

[00 9 1] ZZX% —yjOi^y K UvX^ 7 1 a ,i: ;i 
mcf$ls$ti,fc-:^(Da:ISIS7 2 atts *^^fSl (H) 

(Dvh^j. m^DOi^y 7 1 b tzti{zmm^ 

zifzmy5<Dti:^mi 2h{t. muyj\s\ (v) cnxm^m 
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(0092] -f-LT. UTJU^-fA^^Q-b-y v>Cf3.- 
V h 2 3P»qT':^0> h?:n.fcM (V) :^:'t7> hfil&O^ 
(H) :bO> h^S6<^^^^'tltt^3^SS7 2 a. 7 2b 
irA:^$Hr^3y. C(DitlSS7 2 a. 7 2 b f::^5t^ 
T, v:7 h U vX^ 7 1a, 71b (DSi^S (71a 
f . 7 1 b f ) (Dt±J:t!T KUX(!:. BiI21i0^11 (V) 
0> KfiIS:l>:1cqB: (h) :^ O > H^t Ife Lfc (tfJlSr 
LfciS^lz. »TOIslK7 5&u:uv7.^ (DMA Req. T 
rigger) 7 6 ^2 i:T:^Pfili^5i -< 5 >-:^ (CCD Detect 
10 Timing) «-^^a3^r^.i:^^cn^oTt^'&o 

[0 0 9 3] ztitmmiz^ fi*SRlDv:7 h Ui^;^^ 7 
laf (HCRegO). 71bf (VCReeO)(C 
t(D 1 -omfkOiyy h UvX-S^ 7 1 a f - 1 (HC 
Regl). 71bf-1 (VCRegl) (DUt<D — 

^^tl^. ^f-fiflS<D*>:? h UvX5f 7 1 a 1 (HC 
RegN). 71 b1 (VCR e g N) -^(i^fDfilJStO 

1 wo r dfi(DUvX^ (FIFO) 7 4^iii:T^^^> 

2 B^fHOX^mmr KUX (DMA Data) 6^ 

20 [0 0 9 4] CZT% Xmmmr (DMA Data) ^ 

2 9i&^bSltA;K'5)fc<tf)(DUv:^^ (F l F 
O) 7 ^^m-lzay^^i-fh^-^. UixX^ (F I F 
O) 7 4W(0fiI^. ^frtcfrSltAntr^PtSlJ^T KUX 

(DMA Data) (Dmiz^^^^i^mmx^^izmtr^o 

^OmWzfSl^X. UvX^ 7 4p?(DfilA<— B»T'^«iKi 
\zm^ (V) :^'!7> hfigau^TK^ (H) hiltfSI 
CmizU^tzt^iZit. U;ISe72a. 72bttKor 

n^Bfi}rj:ti:nmm^it:f3LXL^o^i't^t<^i> (/>lf 

30 [0 0 9 5] Lt^LUt<i^. Z<Dmm(OnmX'lt. Uv 
7 4 <bit|SS7 2 a, 7 2 b (bO^ratCv:? h Uv^X 
^7 1 a, 7 1 b ^^^a$■^^■Tt^'&(DT'. A^A^-S/Nif— 
K(75%^<7)rp1S^fi$>NT'^6o ^^mzlt. lt5KSf7 2 
a. 7 2 b-^tOAldttv-:? h UvX^ 7 1 a, 7 1 b 
fi*IS<D->3^ hUv?X^ 7 1 a f . 7 1 b f A^^>0^3•S| 
t<\:^^tl^^ylZU'DXH^). UvX^7 4*<itmtt 

ISIl72a. 7 2 b(-miiS!?;h.^2Rr'(*7:fi>o ^LX. 

&v:7 h UvX-S? 7 1 a, 7 1 b(Dv3? hii. itlSM7 
2a. 72b T'(OttiSIS«A<^SWfCf# ^ttfcJS^ (- 

7 2 b A^•i(Oal^^§■^(cSoa^/-^^' S^^T-^ff^n 
5)^^l::'^i:o-CU*o C(7)«^. itlSg72a. 72b 
T'ltlS$*i^T-'$i(*:^fcSl^S<Di>7 KUvX^i 7 1 
af. 7 1 b f AN*^(D^(7)(ClS»=>tt^(D-C\ Uv^X-Jr 7 
4(7)^— ^A<t>OS^^;^.btLr=b. ht5Scll7 2a, 7 

2 b3&^b-i^t^s^6^t±i^$tb^)Ct(*n^<, atfr/Mf- 

[0 0 9 6] (Si, v:? h UvX^ 7 4d^«i(DP— K6^'* 
^T'SK^irli, itlSS72a. 7 2 bA^^(D-Sj<g^(C 
50 CCCT. UvX^ (DKW Reo. Trigger) 76;&<DMAd 
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^PfiMlgyKUT. (DMA Data) lroi>T(D7=-^eJ^S 
(DMA Request to DMA Controller) ^^^Tio C 

^ QtitmrU^mtLX. SH^cDv:? huvx^ 7 T 

af, 7 1 b f «^ y B»IS(Dv3' KUvX^ 7 1 a 1 -7 
1af-1. 7 1 b 1 — 7 1 b f -KOSbf^^DMAT 

[0 0 9 7} -^tz. OMAlZ^i'f-S^^^mmLU 
iMS^lCli. S*l®<7)*>:? h UvX^' 7 T a f . 7 1b 

f 6^*i(Dai:d-T — -Ji^, ■trU^^77a. 77b(Z<i:o 
TfililStDSflSCDv':? K UvX^ 7 1 a 1 . 7 1 b 1 

[0 0 9 8] l^-rtt(Dia^=b. TKUXt^-- vZ? 
hUi;x^7 1a, 7 1 b(0S^®©v:7 hUvX^7 
laf. 7 1 b f *M=>aSlor. :^>^'J 2 9<DTKUX 

[0099] C(D<*:9'd:«lR£fz<t SSco^tt>i:> 
^ U 2 9WC:?:«51S^T KUX^^Sfft-T'&CiT', :5!:SB 
iS^(DIS!Sc;£)<«q^(^i O O 0@@Str^^7:j:4l^(=%@ 

ffl<0Uv>X5' 7 4.7 ettlll 6fl)J:^(Cfii620fflt 

^izmmx^^o 

[0 10 0] jlSi. fUi^^rBl ■ :^*>^il!i^ffli4 2(7)feg« 

z/D^y^eatt, TGj m^o^mmii^ (ch) 
[0101] .:3efc. m^mr^ • **i/-7«asffl42(D**> 

Sfi!i4 2r'l*. m 7SU:S1 a<DVQ<. Atif—^t^ 
1 2 t'-y i-iS^tUi> 1 <i(D**>^MiEi^-:7;u7 8 
(017)^. 1 O tl-y h X 4 (=212-^0) 
7^ijEffi;U'y C^T — :7';U7 8 a-7 8 d (01 
8) iLTfigm-r^cfc^fCLXU^So 

[0 10 2] Hn-^D. r-^□^^s•^fliS!HI»2 2T'A/D 

IC«i$ttfcCCD 2 1 (*. *-®3R«VSfflJ4 1 ^ST. 

ia^^irel • :^'>^4ia^ffli4 2(Dll^ffiPBl5&@^^fc^ 

c(7)i 2\zv i-^xxti^nfzinmz-Di^x. ±iE 

c;)^'>^*iiE'r— :7'^U7 8 6<>^ •j+l'-t'Xt LT4 O 9 
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iEffl;u -y T -y 3^^- :? ;u i: L r ^ ;u 'y ^ T *y 

"7—^)1. (LUT) <t LT«figr^)«fe^/c3:fort^^>o 
[0 10 3] mtDis^fflraflis^iTofzefe. 4fe^<D 

IS^x - ^ (Dia^ tt-S ic 4 feco A ^ T^— ^ t> ;h, 
'&Ci:(z?:f>S>fc(ft. :^*>^tiiET" — 7 8(7)A:t}7K— 
hi: LT4 0<7)A^7K— KiPortI— IPort4 

7 8(Dffi*7K— h t 40(7)ttl^7K— KO P o r t 1 -'O 
.10 P o r t 4i<fflje^ttTl^>&o 

[0 10 4] -flftIC, A*T— 2 tr-y hfiOlftt^ 

li. J\.v07vy^^—yi\.7elt^ 2 tf *y h-fi<D=t,<D6< 
i^^i^^tX'&o tC5T% 1 2 t: -y hfi(DA:^3i^-^i)N 
^ 8 t'-y [-■Bi(Dih:niS^^nmr ^tzibCOJi'V <7y V 

^-yjii ait. €•feS^Dlm»m6^*T-#n^L^tt^ 

DTAmt^^^tzib. r^xo^iztiLx ^m^Li3^^m 

ti>:^tt<X'^Ui\ zom^lz. 4fe^(Dis^T— ? 

4|ISS(D1 2 t'-.; hfi<0;U'y<7T'y ^^-T 

[0 10 5] -Stf-l 2^-7 h:6<DA*^— S»6<^ 

etL<$>«^^$>>2), ^(Dm^lC. ±.850 1 2 t'-y hrSt?) 
^y hA<^^L, 5f>a^T'fcofco 

[0 10 6] -t-T'. c(;>iijg(Dff$^rz0^^>i=-f 
x^;u*>7T'(*, 1 2 f'y h«<DA^^-~^$«i^Ji 
^fri*. ^U'y<7T*y3*'-r— :/;U7 8A<m— (D1 2 t'-y h 

30 ^}iy'?Tvy^^-y)i^tLxW]i^r^-yD. lot'-y 

S:&(DA:tl-r-^^fii9iS^f::l*. 4fe^;K-f-*tLrcaii 
U4^f^(0)\^^y<77vZ^^—Z?Jlr7 8 a - 7 8 d ^ftffl 
r ^ C i: A < T' ^ >5) ^ ( C o T I > ^ o 
[0 10 7] ^tt:fi<J(Cli, >^U-»t-f'XtLT4 0 96 

/\-f h0;u«y-:'7-y::^i"— :7';u7 8^, ^tf)4®<Dio 

2 h(7);U'y<77-y3^T— >'";U7 8 3-78 d (C^i- 

1 SdOXtjmizBl^X. Jtlit2 t'-y ha>±{aA:bflS^ 
(Upper) T<ai Of-y h<7)T(iA:b8ai^ (Lower) 

40 t^^mriitttiz. ±{iL2\i-j h<D±i^LXtsm=f' 

(Upper) f::(*^*l.f-*tl-b U<7^ 7 9 a-7 9 dt^i^O) 
)h:hiS^t^X^^nhJ;:^tzmmLXH^. CO^-izU 
^75'79a. 7 9 bfC^>t>T. ^^U'y^T-y^?*^-:/;!. 
7 8 a - 7 8 d(0;ti— h#-^ (O X 0-- O X 3) (AA 
^fias^) tA^7=-'$'<75±{a2e'y h(7)fil (BAlbSS 
^) i:$S«?-e^^*fe^f-5tiori>'6o ^LT. 12^ 
-y htgrCDA^T'-'? CPU 2 45^IZ^ 

^mm^mX'-tl U^^79a~79d^ B Al^fiS^ffil! 

(A;^Jx-5tC0±(2 2 t'v hODfil) izfS)^)^^^-:^. 
50 1 Ot'-y h:ft(DA:^l-T— ?$»^ig^f-(*. l^^fcLT 
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-^"f—yjll 8 a'-'l B d<Dn^— (0x0 — Ox 

3) ) lZ^^)^z.i>^'^lZU-oXl^ii. 
[0108] ZtllZ^i). 1 2 e-y hfi<DA:^7'-'S'^ 
WiOm^iZlt. -bU^?^? 9a-79d<DBA:l3a«?-iil 

ji-jorvy^^—zp'ti^i 8 a — 7 ed<r>±iiL2 t'-v h(0 

±{iA^3S^ (Upper) izXti^ti. ^fcAsb^-'S'O 
Till 1 0 t*'y hcDfiI6<&JU'y -^7 7 ::?;u7 e a ~ 

7 8 d(DT(itl Otl-y h(7)TiaA^3iH^ (Lower) 1^^ 

10 10 9] 1 o e«v hft(DA*7=-^^«&^« 

^(rr*, -trU<7'Si7 9 a-7 9 dfDAA^SffiT-^ll'^tDW 
y^^/Cck y a^t"— 'S'(O^JU'y -^^T-y 3'JU7 8 
3-7 8 d(D7K— hS-^ (O X O-'O x 3) t<^}\^vO 
y V^n—-D)\^l 8 a~7 a d(73_b<3i2 f-y h(7)JifiiA 
^438^ (Upper) f^A^^tt. ^f- A^^-^ (T^Tii 1 
Ot*-y VOmti^^}\^v07^v':^n—':^)\^l 8a--7 8 d 
COTiffil 0 t'^y h(DT12:A:^3aS^ (Lower) 
A^]?ti>?)„ 

Co 1 1 0] c;h,(::cfc i O t'-y h:g:(;)A^¥— ^ ^ 
»^i»^f::l*. 4fer-<rcOfe(c5ftLT^n"f:h.i o t: 
-y h:S: ( 1 0 2 4 f'y h) (DJU <7 T -y :::^-T— T'^U 7 8 
a- 7 8 d ^S^^fc^ilLl::aoftS(-s«T'^'&o 

[0 111] ^f-. C(D**>'7*SjEjlBSr::feit^A:ti^ 
— H 1 4(7)«i<. ±>^'J 2 9i*j(::t&$ft5?nrt> 

^A<F I F0 7 3S.i;:^^— 
vjL— (Color Over Samplirjg Module) 7 4^ilCT 
-bU<7^79a--7 9 d C: A;f3 J: ^IC?i»:or*S 

Z;n,/c^y. — M^^^ij 2 9W(rft||ijLfcIii^/c 

S : Post Processing) o 
[0 1 1 2] /Si. CZr'(D:^->7^iIE5IiIi^. ±310)11} 

Ur 1 0(DA^7H— K&u: 1 \-<0^^mm 
thfzHVJ:l\ ^Om-^lt. fi^6>-5> 1 0(7)A:^7K- h 
au:i ocOtti^TH— hfc>rtLr-t:U^^ (HTF-^-f) ^ 

"C. 4fi^(D;U-y':7T-y :?;U7 8 a-7 8dtC>^ 

-^Vii. )i^-J<P7-jy^ — y}UlB (7 8 a- 7 8 d) 
S<*<7>fiiit(*. Ell 7au;@i 8/C7rLt=t<OiI^«i: 

[0 1 13] ^/c, CZT'li. 1 2 t: -y hSt 1 o t'»y 
hfi<0S5:^(O A^T—S" ic^ttEST' t ;u -y <7 T -y 

cor'(*nc<. -flSfrA:^^— ^d<N t'-y hS(Dti#-(*s 
C(DN t'-y h:g(D5aS$fT'?^*>"7^iJE^-:7;b7 8 <i: 
Lr^ifigL. A^I7^-'S»A< (N-2) f'yhfi(D(t^ 
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(*, 4 (=2^'"<N-2)) e(D*->7liiEffl;u*y^7«y3r 

i^-:7;u7 8 a - 7 8 d <!: LT^^T ^) .fc ^fc-r:h,(**<t 
l\ ZtltZ^^X^ 'ttl'etl(OX:fy^—^<Dtiv^^iZ 

^^itx. ^m\zv \-t<±c^ztu<. m—<D)i.v<7 

rvy^T-Zfjll B (7 8a-7 8d) ^^SOfniSffl-r 
[0 1 14] <feSra1SE^- feffllE5aSfflJ4 3<73mfi£i^ 

u:®!lf^> C (7)feSras» . feffllE^BSfiP 4 3 (i. 3 fe^ 

(DRGB-Ba y e r ^tcli 4 fe^CD^Sfe '^i ^' 7?' ( Y M 
10 CG^SI) (DS^-T— 5f^. mXlt. YCrCb5?(D^ 

4»C0^fiPitBt»a)fefflJE (^av9-3?'u;^ : i^feR^it) 
^ ^ fetqiEtafig <!: ^ «S X. =t <D -e $) » 
[0 115] feSfBl^SI • ■fetqiEE®saJ4 3C0fe2PBl^ 

Si«<|g(i. i^tDcfc^f::. 3-fem(DRG B-B a y e r 

^fc(*4fe^C0?i-fe^-< (YMCGI^^) (OH^^— 

m^it. Yc r cb5p(DRrfS<7)fe3grB^fc3Cft-r'5> 

«&figT'&^/)^ ^r=3&^(D^S<i:4&^a>®@a>i3$;^ 

20 ^^(C. 4feg(7)fe7^-^$Il|lt(Dffi^^«-Ii!^(0 Titles 
T^— 9 (KEYIS-^) J i Uri^fflT'^^cfc^lCL^;^, 

to 1 16] i9|;^(#RG B- B a y e r COli^. 

TRj . TGj . TBj a)€-8 t'-y hsa>«-%ic rif$^ 

T^-- S'J (t LT(D8tf -y hfi<D«^$a&*DUfc^»f-3 2 
(=8X4) t: -y h:R(D«-^^, 4fe«-^tLTi>^ 
'J2 9rtirESL, 'J7';U'Si'f'A3^D-t *y'>>'5^a- -y 
h 2 3 a)«l]liagT% r$$es7^_>5ij =f^iii^^{7)<5l]^ 

30 [0 117] -mz. 3^3^mmt ^^mmmcDM-^'^ 

fc, 3fe(0®^T-^$±y^'JrtfCSS*)Ttt*ft-r'5» 

ib\ 4€.g(;)T~'Si^«i«L-c«i3S-r^):^ajG«i^^t,^x 
niz'^mom^it. ±^=^^j'^^m^m^m^iz 

;S ffl ^j: L > i: L ^ ^ S 6 < e I i fltl (D S y X' 35 ^ „ 
Vlt. 4'fej5lIiCD±>^y 2 9(7)43(C3fel^(7)Il^-T- 

40 SfeCI?D:yT;u^-i'A:7n-t?'y v>':fa- -y h2 3 

xoisi i^t^ommiz^m Ltz y . fc-st^i*- b.^> ^ u 

2 9|^Ct&*|>jLfzi^l^C P U 2 4-C'(?) V:? h't^xTjia^ 

mmi^Lmm^n^iz■^^&^z^^o ztt<'S!^ttji^t0x 
[0 118] m*a^tc(*, c:<Dft2PBistm ■ feWEfliS 
<D**>7?iiEx-:7;u7 86^^>t±j^$:nT^yrii^-x— 
50 miRy'ovoe3t^h>tiiti^tix^fz tgj e^(;)SiSE 
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—9m)i^y^7vZf^—y')i^ (8 to 8 LITT) 8 2 11 
^, as * $ tir 3^ fcE^T^- ^ ^D1fe@6^«=>3feg^T'0 

=&i3e^si;-trL/C7^8 1 T'S^^tt^ci^tD^-^icso' 

LNTYC r Cb^OSgfiJc^^- ( Y C r C b ffiPalfC^oUT 
^T^fe^PelSf^lHlKe 3 <t. YC r C b5^<DRl?S(D3fiJc 

*t'5»ffiffl;u7^7y-/:/x-:^JU (8 to 8 LUT) 8 4 

rc r J rcbj ) 6<A^$:n.T^8$3fi£^fCj:tjCC 
D 2 1 ©^^^(DSttl^S (:<-- hX':7X;K-i>-V-) 
<Ofc4^>0^fil5«l^ai^-r^>aaS9t3ESfilBe (AE Evaluat 
ion Value Detector) 85<h. ^£ii^^5¥filfiS§ 8 5 6^•b 
iil:t)$tifc3i3!tii' tyj rcrj rcbj)(0 

^tt^*;h,tc*t L TSgffl ;u ^ 7 v 3^ 7';u 8 4 <d 

SS7^-'S^^ffll^r£IB|-r^3ffl<7)!Iljrg8 e a-S e 

ryj rcrj rcbj ) (D'tn^eHtz^LX^mr 

^fflt>ris:8a-r4 seosfeffgs 7 a ~ 8 7 c <i:^ 

Co 1 1 9] C(7)<fe9lC. -trt-^?^ 8 1 T'S«?Lfc4fe 
i (Dfe^^i-^Wa^— ? ffl ^ T 3?°^— ^'"JU 8 21Z 

-^izm^(D%^^mMLtz'ik. uaum^mi^xsmo 
}5£^ (<5iix(*TYj rcrj rcbj ) izto:^:, 

^—'5' (4feS(DfS#) ^->t-r>/^X2 8^iii:Ti> 
^•J 2 9(C*&$fi-r'&C<t6<"5Ifil<tnfy, CCD— B.^>^ 

U 2 9l::1§*i^?tLfc7^-^4'(Di^ia^— ^(cot^rl^-^ 
-e =b >^ iJiJ^Mli^® 3i ^ ^ c <h 3&<r' ^ ^ o 

CtDii^li. CPU2 4r'(7)V7 h't?xT«aS"eSfflL 

W (c - B.<§^fij u tc^ fcllg 'J T ju -S" ^ A :? D -t 'y V > ^ 

a.- h2 3T'5SfflLrtJ:l>tCOT'j5^o 
[ O 1 2 0 ] -^tz. ±1^(0^ 9 (1. 0 2 0 (7)jn ilO 

^-J? 8 1 r'(DS^®!lf^(Zj:LJ, :^">-7*iIE^— 3''JU7 8 
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ih:^^tifz3m^ m^it } rcrj rcbj ) <d 
^nr^ii::^* L mKf ^> if ^ A^^SiSr ^) .k ^ U T 
U>&OT\ 35KJ(zm«-r^CCD2 1 (D^^fi*lt$ttr=l3S 

ffili (Post Processing) izHHii fyj Fc 
r J r c b J (D®3^S(DgESS5?<Dj8i31$ . C P U 2 4 X' 

(7) V :? h o X T«isf-»c b•r^c^g^i^(c^T ozt t^x- ^ 

10 i>o 

<7) 6 3 3^^^^,ai^$tt^ FGh J ffl-^^-bU-:;^ 8 1 a 

r-jM?^ L r feSrsigc^iElK 83(7)4fe@i-A:br'$^-5cfc 

^ICLTL>>So ^^(*RGB-Ba y e r 

<o^oU3^mmmmm<o-T-"9mm^izit. tg h j 
®i-iiDS-r?»ci:6<-C'^^>o ^ttt. ^g-> (G) 

(D®3PlfiJt$5'(*. ry (3Se) ( = 0. 6G + 0. 3R + 
0. 1 B) J MCD^^jfiSlCjiONT. G^Om^nUr 

TGJ Ji)c5i'a>igflgt(§#Tf&'5) TGhJ S-^-Ji. ry (SI 

mXh^. Lfzt^^X. Z(D TGhJ ^S^^&feliJc^^^'-^ 
UMlZlSlWi't^Zti)<X'^^. RGB-Ba y 

e rOm-^. TRj . TGJ , TBj (O^-iSt^tZ 

[0 1 2 2] zcT% -mtz. Gh^o^mm^^ 
30 ryj is^izm^Lixiwr^t. f^>*^mm(Dmn^t 
Yis^m^<ot3Dwmi3<^^iz!i!>wtu-oXL^i\ isik 

^(7)A^^fit^^oru^(DA<«-Cfe^jf)^\ RGB-B 
aye r CDcfc ^ 7^: 3 fe^HSSJIKOT^-'S' S&iilZlJt U T 

l*> 4fe@a)<SS&l*ii?R1--^T roj izB^^timmi. 

xH^r. ^m\t6.xtim=rtu^xtm^vh^o 
zt^^m.L. zommm^BX'it. rchj e-^^c 

(D4feecDfeB!t55'i: LT-b U^'S' 8 1 T'Sfl^WlcA^lr 
40 ^i>J:'7lZ't^Zt{Z^^X. RGB-Ba y e r<7),fc 
9^d:3'fe^IijmSB5i)(DT-^5aSfc3oL^Tt, ffeS:it. 
UaW^'^z^Uaitriz. TGhj iS^(D^V>ll55S<i:'§-fe 

[01 23] feSfel^^ • "fetqiESaiiSfi 4 3 (7)SIgffl ;U 

•y<7T*y3?i^-'7';u (S to 8 LUT) 8 4(*. feSPel^^ 
®g&8 33£)^^,a^:tl?H4) ry (siSBJt^^) J rc r 
— fe«^) J rcb (%--fe(g#) J (DfeffiRa^iStDfS 
^(c^L^r. ntz ryj f§^(o^dNA:^^ti. ^(7)iti^ 
^Sai;^SPiffill8 5i)^b(7) ryj . rc r j , rc 

50 b J. (o^m,^iz'ifiLxmw.rht'^t''jt^^:k^thmn 
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[0 12 4] ^LT. iJ$fZ rc r J iS^RU^ ^CbJ f§ 
"yZtt^X'^i =fe)(DT'fc-6o 

[0 1 2 5] -^f-. mm^(ommt. ^^u/^xa^ 
«fe ^nmr ^) c <t A^e^snfiss^Eii ^ir ^> c <t (cof^ 

iPir^>a)A<fefflIBE (^7D7-9-:3*'UX) «ffi(DgWT'3!> 

4feCDl5Jc^$ ryj . rcrj , rcbj (D^^^-IZ^ 
;U84f-g^L. Zn^#§iS:S8 6 a-8 6 c r 

rvj JU^i-co^iK^^ rc r J . rcbj (cf6»LXt^ 
[0 12 6] mn.it<7n^-^yu:kmm(Dm 

^-su'<;u^gK.fc<>: c^T' TYj m^(om^^^m 

lHlSt««(D«$i-lfcfc«fcy 3X hA<Ji 

[0 12 7] ztiiziaiL. zco^mmmtzgkii^^'j' 

rffSffl;u*y<7T-y:?'i^-:7";u (8 to 8 LUT) 8 4fzx 
:t>L. zzt'^P^atfy hHi:hiS^tLXtht}ri>^olz 
Lxi^^cox. ryj rcrj^-^. rcbj<s 

tt^'ttic^t L r aitfr^jrr :: <»: a^t-^ 

*-(D0S&-et7 ^ c <t *<X' <b J: ^ lent ^„ 

[0 12 8] ZZX. Z(0<^a'?'*)-Z^i^^9!^m\Z'Dl^ 
X. mTilt. CPU2 4T'(7)V7 hOxyflinr-Ghe 

^<7)Sgfil ^ IS ;^ r I (d: ^ D -7 -9- :? u ^fT ^ <t ^ /ct 
c:(DCPU2 4r'<DffiS-ci*^n-7 
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tU-DXl-^tz. 

[0 12 9] Lt^LUt<i^. Z(Dmm<DnmXit. -a 

i>^y 2 QWrcii^^fettL. CPU 2 43?(-cfcyii! 

2 3 T'(D5aii^ 5 C <t 6^T' ^ ^ 9 f:: ^ T L (7) 

[0 13 0] ^tz. fearascfiiaKBs A^bio rvj « 

^0Sft»(Dd^$ONr::r^>C tX'. ryj fS-^i-3k*LX 

(D^i5>^t^Wi.^n'^Zti)<X'^^^<DXhi^ iiSl^^ 
^^mm o C::X\ m2 2tti2l^^^^9m^<OWlit 

^^r:?D-vc?i2!X'fe^. dcx'tt. fesgra^^SKe 

3 43fc:T^Lfr&3IS:it(cS:0'tNX rfeij ~ rfe4j ^ 
x<D4fecoj«5^^ rvj . rcrj. rcbj (0€-i5Jt5i' 

-3';u8 4f::S^L. cn^^-SRirSs 6 a - 8 6 c X 

20 ^RJt^ rvj, rcrj. rcbj (D-r'<Xfz^n-f:h. 

^mLXt^^o 
[0131] -^-LX. 6^6^***l/-7asSfe5&3S<l:ixE(D^ 
□ -7Ht:7UX5[lSt ^1^— CDlil^X'!T-3XtN^(DX% [51 

JU'y<7T'y33^i^-3?;u (8 io 8 LUT) 8 A^^mzUx 

(r)2-:><r>mn^ntztti>m^itztii^(j>mn^fsimz^ 

-Ofo.- h 2 3X®^$HtrI®^T'— (COl^X. 

^'j 2 9fi.i;>'f'>/\x2 8 ^si:xy-< u-:? >J 

7<7-bX (DMA) fCcfcy<5rjgXtlS^ySLU7;U^^ 
A^^'D-tr-y v>^:^3-- h2 3 ^iijfl $ -fr ^ A^X ^ 

^cDx, tn'eti^^\(Df<:^{z'9^Hxmm-r^ztX'. 

< jiasf ^ c <b 6<x ^ 
[0 1 3 2] jSi. zzxi* ryj . rcrj, rcbj 
40 (D^^m^^tzinr^mm^tAmLtzt^. z^{zmi>t 
(DV{tu<. m9\'^mm9!]:miz^i)ztit±<m^tj.^^ 
sfei«-^(c>ttLxts ±<mmizm^t^ztt<vt 

[0133] ^'^mm^ ■ ^nE.mmB 4 3 cDSttii^s 

Sliffill8 5(i. ->r'y^7.t-KA;>^y(7):^^$«|^^ 

mri>m<ommtLx. mmcomm^-^oi^jE&miz 

So'l^x^tiiu^;u^0;^S^^7^fc*)^04l(DX^ ^yi^ 
-Aomm^m^oyyay^tz^^HL. y'nyOm± 

(Dfim. (^'bc) ^w-mitr^tz^(omj^mm^ni>ij 

50 <DX3d^>„ 
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[0 13 4} -^IZ, Stli^S(OS?fffii^ff 9^^. 

[0 13 5] C(75ft!l. ±^lt^<9J^(#5 X SfC^PelRlrc 

[0 13 6] L6^U^d:A<'=), 4"D<ifit^(D®H(7):7*a 

□ ^ (DS«6^I^- r- n#: (tm* JJ? t) t ^ ^ t ^ ^ A< 
[0 13 7] CHt><DZ<h^5tltL. C(;)35Sg(Dff^a§f^ 

[0 13 8] ccr% m2z\t.^^b^m.t't(nmmo'^ 
[0139] stis^S(D0ia$'>nf < 1 1 3 x 3 

\Z^W^Utl.XH^). i9i^(#lll2 3(Dii^li. =&:7"D 
fcgl2 4(Dli^(*, [5]gl4>(D:3fcm(/)fiii«'CD^^5SS-r^ 

[0 1 4 0] ^*$:e<j|-(i. CCDSttii^Sl^fffiiSS 5ic^ 
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cfc^r. CCD2 ^<D'k.'^^^m^\^\ltz^^uz>ov 
^J«IS^mf::<t •:> r E® $;h,^^3»' □ ^ --iX (Dll 

S5¥flfiS8 5(D/N-KOx7^i5£<h Urii. :tJt7>'Si- 

MT't^)J:^lc K^-T/N'V? h O xT ::^P A^lftS 

[0141] <2rBl:7-f JU^ ■ HTU >'5^fllM4 4<D 
«R!tXU*aift>0 2 5(*25rffl:7-f ■ 3T'J>^fflIi 

feSraSeSi • feWEMSii 4 3 CO#^S:§l 8 7 a - 8 7 

c3&xb0feffifffl«-^ ( rvj , rcrj , rcbj ) 
SPbT:7^';u^ 9 1 (R00~R4S) (c5tt Lr^sa^7)^-1' 
20 » ^ y (2048 Variable Length FIFO) 9 2 a ~ 9 2 

[0 14 2] z(D<i:^(-, lS$p^SIE^^^l^^^T^li^lc. 

rj . rcbj ) <!:. cn$!t8SLfr;§7ffl3fil!c«^<D«# 

ir:$i'fl$LTisym^Cch^BT^ct Lr^$y, ctuc^ty 
[0 14 3] — flSlc. SPbI:? -i';u'$'T'(D5Iiil(*. *fce 
[0 14 4] ^-r. -flfiW^j::7-f ;u5^5aM$fT>:f^(e5lc 

ii^rfofc?l^(DT'-^X=tl5):mr'^>5) (132 7) „ L;b^ 

fct' -y h:&$^Saizfiefflr C (i: «!: li^-ct < L 

[0 14 5} ^CX\ C(7)^SS(0ff$l^X{i. ^mZP-OL 
(1512 5) (Othtit. tp'bmmCDTt^—'^iiZ^^ 

[o 1 4 6] fYj. rcrj, rcbj 

o^^fisns^izHi^xm^ti&jEmm^'n'j^^tz. rc 

50 rj fiJc^au: rcbJ mi^tl^-otz^^j&^lznLXlt 
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<D4"M^ (R24) (D ryj l5St^(0*5^^S^ 9 3 

5>o 2Pb1:7 < 9 1 W<0 1 2 f-y hfi<D«f>H>Ii 
^ (R24) a5±fi!t5^<D^W-fi|^E«19 6T?9iya5L, ^ 

tiih\zmum9 7v^^<DBn(om^ (Raiio) 

U V^^P^X^va > (Coring Funci ion) 3^a-y^7 9 
3>70•y<7 9 86^^,^DaiX^ (fejS^i-aj^ttfil) §k 

9 9icj:yais:Lr, ^>i>mm (R24) (D^assssatofii 

^SiiiiL. ttj:^, fe<S-^ C rc r J . rcbj ) ^CD^ 

coicotNTi*. ffitai 0 1 , 1 o 2 ^acr cn^szy 

'y<7 1 0 3. 1 0 4(Z^&|flLfc^. »1S:S9 9 6>»^,£Dli! 
?Ji5SIS(0ii<i:^-li-ritl:^fflJ4 5-^iliaj$n^o iSi. dtL 
^^^9 4, 9 7. 9 9^|g|4iLT9g$9^IE^^BB<t^ 

[0 1 4 7] ^tz. zititm^iz. ^m^ois^^ ( rv 

(lfeg(Dfi!t5^) J , rc r (2feg(D/5Jc^) J fiU^ 

rcb (3fesa>fiR^i') J ) i*K»i o 5^ffli:Tiiiti 
Sii4 5-^i^i±i^^tt'5). ;i(7)R5. rvj fijt^e-. rcrjj5£ 
rcbj fi!c^&u:^Sg9 7 6^^,(;5al:^3fil (Sra^' 

(KEY<g^) tLXI&^zt^sif&tr^fzibtz. -b 

U^^ 1 05 alZ^'DX4t.E<D^^tLXM^LXtH 
t}X^ i>X izU-^Xl^i>o 

'<)l^9^ (02 5) (Di^tit. ^"L^Iil^tDTCT'— 

^^w.^^mn^Q4, 9 7vmuL. "to'^x-mnm 
9 9xiMinri>mmtrhzt\z^i')^ ^mm<D\fvh 

i^mn^m^'iiu=:>ztt<x^i>^ 

[01 4 9] CCT'. fefS^ ( rc r J . TCb J ) t 

SSfS^ ( rvj ) ^^:(LlzmmL. ^WzlaULXt: 

<S-^ ( rvj ) itmn^m^'n^tifzikXi3>-^Utk^ 
nU^Ztii<^l\ LA^L. ^v-S^^U^^^CDiS-^®?! 
it. KtiiS^t LX 1 0 t: h~ i 2 t'*y h6<6gffl$n 

ri>ztt<-m^tznut^ti^n zomxitn^^jE.^ 
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m^. is>^nw^(o^vf7U'^ztt<^-mtr^^x< 

[0 1 5 0] -mz. ryj /«^(7)SffliE?&l«5i'^aiii 

■r^Jt^. mifux^tii^m&z^^ji^^xh^^Niy^ 

)i9 9 1 <D^^mi^x^'rf^i>y5m=b%^^iti>t<. z 
o fYj fiL^^mi^xmray -oi^^ 9 ^ i^(Dn 2 t**v h 

10 xit.y ^ Xii<BtL'Dtz^mf^.umiS^iz$^nLXL^it^ 

[0 15 1] -t-T-. :tf>7*fiI^ffofc^(7)<S#f;^!t 

>^) t<^mtU^o tztzL. iS>^^W^m0 ryj (D 
m^t<1^1^e^tz:^^<r^'yXi^^tz»>. i&mstmo^t$i 

fs.^iz^^)^<nummt<'nt>tii>m^ttjii,^ la^ 

swT'fcifctf). ffira3?-f 9 1 ^^n^t^miz^m 
Lfzm^tzit. r^xom^i&k^^mff^WiMt^t. 

{z!^^L<Ui,^ 

[0152] tz^v^ zoy ^ Xit—mzzi:y 

htt'>au6\ ^mtzJ^^^ <m^iifzib;^m':&isi^tzim 
^xmtihztt^^i\ tzx. zommomno'T^ 

>9 8(C^^l^r^i. 02 8&UE2 9 4»<D^-1-9 SR© 

tmmmwMi^omx. x^mizm.xnmBUih^is. 

^thtiL. mizij^nrnt^mmoL^imct^i-j^puis^^ 
i^iz^i^xitzti^mw.r^^'Dizri^ztx. issig 

sa^^T^ftv y ^ x^^^^^Ltzit^xmm^it^^^) 

40 <i: ^ilEf >5> Z t A^BTfitizT^t ^ „ 

[0 15 3] -tUr. CCOcfe ^lc:^->7SE^^(?3;SJt3tl3c 

BBO^-i i>9Jl.:^^}\.iJj^'7Xit. S2 8(DSD<. ^ 
-z^T^JXfZPr ly^iyB>9 8\Zl(it^Xt)m i^m 
3iffi#) ICO^^T, ryj ^S•^g#(D^*>^!r#ti$mt^ 
TBCSiLfcy. i5^lM*S2 9(7)S0<. Dr';></0L 

^Olila (Thresh. Level) Tyj iS^g^(0:^*> 

■^is^n\^^mi^x^Win>zttz^^). iii^-^^mmiz 



47 

[0 154] jSi, 02 8(D«llT'(*s rvj ffi-^ (YO) 

109a. 1 0 9b{iUS-y5rT?&'S« 
to 1 5 5] ^fc. g|2 9 rvj {S-^ (YO) (DfiilCj: 

ffi^m<D-i?:ggst (tt^^^msj) fc<^ytaff^fl<j(c;i5^ 

StiiL. Ctt^nry >^^(D^)]»8L^t^fi|a O (Thresh 

Level) {znl^xmU^^ i 2T'^®:L/c^. i2L.<7'$i 

V3 >9 sr-CO^TU >^<D3IBS^<DL^l^iia i: LTS 

14 a, 1 1 4 b(*U S 'y-Jf X'a5)'6o 
[O 1 56] jSi, D 1 06, 111 

[0 15 7] gl2 5^CBL^TI*. "fefS-SI- ( Tc 

r J , rcbj ) (c-3)tNr=t^tt^'4xlR-ao:^=3T 

U ^-i^T^TV-C? V3 > 1 O 3 . 1 O 4 ICA^ cFtl^cfc ^ 
iCT^Cort^-SA^, CCT*(DziT'J >'i^fliS(*— ^fl^?d:l^ 

[0158] <CCD 2 1 ^ LT'f >'5» — X-Ji -< T'^ 
(7) t <0 ^ffiffl L fcit y T ;u ^ A 3^ D -b > C^a 
-•y K2 3(D8l«&0:»lf^>±SE<7)J:^/C. C<OT=-fv 
'$i;ux^;u:tJ^ ffi^^^'Cfc'S) C CD 2 i <i: t 

:? (7) 1 05 ^ iM « L r ffi ffl r ^ -5 ^ o f c ■:) r 1 N o 
[0 159]— yu^iyv^^Zj^^y<r>CCD2 

Sr^lS, CCD 2 1 '^(DSE^i^ajL^t^ 
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5&^^l^B$(-fT'd:L\ CCD 2 1 ^SE<?^ffiL 
<»: (S |5l B# C 0-figIS«® S ^ ^ 7 $ -fr ^ C <t A< 

[0 16 0] L6^L7;^6<^, -O^ — x^-<-:;^(DC 
CD2 1T'(i. fa5&^-<>(D^(D7^-;U K «a?Si:7-< 

K) i<!SSfzffi:b$tiTy7;u^-<A37D-ti'y v>-2fiL 

^•V h 2 3tc4-^^;M'2)o C(D«^IC. ®3 0COitO<. 
^>^ — U~X5''<3?'(DCCD2 1 Xt8«i$ttfcliI0^ 

{c*^LXi>^y 2 9W(::«lftLfcafefc. «5tf)r»>57 

CCD 2 1 6^*=>a}Iii^T— ^(D<&fift(7) 

^ y 2 9 rtfr 1 :7 A«tJCO^®3g5^<o=mfsi»i 

[0 16 1] c:(DCi:^%jtL. c^D5l]^£(Dff^a§^-A^^I^ 
20 v>^;ux^;u:»3y ^X(i. 03ia)$D<. 'O^' 

— U— X5i-1'3''(DCCD 2 1 (75fi:9!)a)3'-i'— ;u K (^Sfc 

r||-:7-<'-;UKj tfi^-r) y 2 9pq(Z:te^i|^ 

f) (DS^aiL<i:fs)B#fz. i> ^ U 2 9 .^m- -< - 

;uK(Dt^— ^f^^-r u<7 y7^-bxT'SE<J^iULr 

yT;u^-CA>^n-tr'y v>^^J.::iry h 2 3 lcA:^J-r -S**: 

^(cLrL^^o :mfc<*:y, -o^-u-x^-i' >^<z>c 

30 CD2 1;^)^^^0^-r7^'-;^K^Da<?ftiiLm1^^'t::s ® 

>^y 2 9WCBt^TCCD 2 1 ;6^«=>(7)i^— -Sil&^sftCT)/- 
iblz^Wxfhi^m^mt,. 1 ^'-f-^uK^ (1 /23'U 
-A^i-) (D^T'Sl^(D^% :£>^'J 2 9rt(Die^^M^ 
2^(75 1 l::-(£il^T'#^„ 

[0 1 6 2] <yTiU'5'-r A^'D-t-y vXi^ZL- 'V h 2 
3l*I(;)^-f'»^y 6 1 a, 61b. 92a — 92d(75 
40 H^Sfe^ig^^TK^lil^^^WLfrCCD 2 1 ^^SlfflT 
'Sli^>C(7)"f -f v'$i;UX5^;U:b>^iC^5L>r, CCD 

2 1lcot^Tl*. mi5Ea)iay. m^u^^z^o^o^^ 

Hii.X^mth^OiZU'DXl^h. -(Dia^. CCD 2 

1 (;5;K^M^!SaAv 0 1 4 SD^IH 2 5 (c^jt Lf-^ 
^yeia. 6 1b, 9 2 a-9 2 dfDIimSa^jgA'S) 

CD 2 1 (C^^LXf*. C(7>CCD 2 1 (D-f->$J J*^ 
pt=Ey 2 9rtlCSliL. !a3 2(7)<*:^iC. U— A 

1 1 8 4»(7)Il«!^*^^|BlfCSjS7"D.y^ 1 1 Qi'i^m 

50 LT, h^^y 7'<7-tzxT'y7;u'$i-< A:7'a-tz 
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[0 16 3} —fiSIZ, CCD2 ^t^h>(DmmZ'Ol^X<D 

T'$>ofco Lt::A<ot. C CD 2 1 A>b<D®fil^tES 'J 

<i:T>5)<»:, ©ST'^'S C C D 2 1 (D*¥(7)M^-tl-^ X 
ti. K^xT^ Lr^^yi^^ttfc^-O^^'J 6 1 
a. 6 1b. 9 2 3-9 2 da)illg»lC«feorWlfi^5 

^U6 1a. 6 1b, 9 2 a-9 2 diilt^(C:fc#?y:® 
S^c5<ft'5)fc<to. CCD2 1 ©ffia(l0BfCltKLT'JT 

2 i(DffifflA<ffliir'&ofc« 

[0 16 4} ::;h-(c$4LT;z(03l5£a)ff^55f::6^*^^T'-< 

U^Xi^i>tz»). ®^^U-A1 1 8^?K2P^FB]fr«?& 

(Dy'avOi 1 9ic5i'SqL-CMT;u^-i'A:;^D-t'y v> 
yiL-'v h2 3T'(0UTiU^W'A«BS$?T>S^::iir.J: 

y . -hsacD c c D 2 1 <DJK^mmv-'< x^wki*^^ l 

LfcA^oT. £>^'J 2 9(D§Si<i&n«l^< 
■e*,^^3iJCCD2 1 (D«lSA^fiB<t?*y. CCD2 1 
»->tr'5'JT;U'Sf-<A;^D-bV»<^lL^-/ h2 3(D3l 

[0 16 5} JilJ:(Dl?5S<D?^SIT'li. :i<i: LT^'<i?'$' 

[0 1 6 6} -^tz. IH12 5(ciFLyc2rBi::?-rJU^ • 
rcbj fil£^atj:iiHg9 7i>N^(Das:^fil OBSJ^^-r^u 

-tU^^ 1 O 5 alZj;:^X A^^U(D^<Dm^tLX 
^-OlctSSSL. 4fegyil+r'ni:<<fe(7)3fe(D^tL^' 

'7izmmLx^^i\ :i(D^'Dtzr^ztiz^i)^ 

[0 1 6 7} 

[%^<7)^%} 19^^ 1 r=SBi&0%^l^<^ttl£. S^ig 
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^mmB (CPU) icj3i+^>v:7 hOxT:7n^r^A«[i 
mtLxm^L. 'tomz-f&mm^m^novg^'^ i^t: 

iz^nLxx^tz^mt^^mxt^ttijiz. mm^ 
xo&^mizMz^mm'^sjik&iiizii.-u < v^i>0x. 
mam* ^ ^"SciiaigtT' ^ «>o 

[0 16 8} SS3*tm2frE«t(7>^^(CcfcttlS, izu^^ 
m^—'5'^Xt}X^^X^izl,^ ^fz. *)TJl'5'-CAZf 

^iL- hxmi§,^tiui^n^uw\n^^mmmfzif^ 

Stclt^ 'jT;u^-< A>^D-t v'>^ZL- -y hT'5aii-r 

20 '&ci:;6<r'^^o Bnib> ±^ =^'jp^<omm^-^ ^-^iz 

[0 16 9} milttM3lZ^^(0^^lZ^tH^. tHTs his 

mwzts\-)'ii^)7)\.^^j^ya-tiv>><fjL-v h(DWi 
><^iztmmizmmLxi^^<ox. «j]^(**'jT;i.^-rA 

[0 17 0} a*«4fcEKco«^(-J:n(*. ;t^:^hffi 

it^fiSiy-ou^^mirxi^^^^u^^^ ^ni^ray^ 

7'n-ti'y v>^3.- -y hT'li, ffi«3g^A^f,<7)^— SiK 

^ ll^O-^t^ Xmt UTJU^i-rA^^ Di: -y v>'y3.- 

^ti^^ommmn^ ^^Lt^is^\zi'^m^^^iztt< 
so ^tz. ^^m^tzm.z>x±^'E'jp^(omm^-9^')7 
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LfcA^oT. t^t^hmmmjfo^m^^m^ (cpu) 
X. 4mizm.?^f®x*^m^mi7x^ii. zom-^. 

f^^^i'a^-J^ (^JiS^^n-y^) $aift^^(Daf^ ^ -i' s 

[0 17 1] S^JS5(Z|B®<;)fg?8fcJ:^Lli\ UTiL-^ 
Xttitirii^olzX'^hOX. 7c«-^(c/rf:A/f,gEM^*D 

ftiipffi (CPU) X'(ov y h^jiTzf n</^M.mmxm 
[0 17 2] mT^mQiztzmommiz^tnt. ymcg 

T^—'Ji (7)551^^^7 ^Jg^lZ, 4^^(7)7^— ^ 
$1] f L T 3 fe^(7) i^- ^ ^ ^&$I>J L r ffiSr ^ tz tt T' n^ 

<. ^^B<D^^—^i^m<o^^tLx^mma)^^f& 

^^<Di!^m'f-^^mmLxmm-t^^^izLxi^i>(r> 

9C<l:6<r'^'5o ^fz. 4fe^(DT^-'S':ft(DT^-^5iJ(c 
[0 17 3] li^JS7f-iai£CD*^(Cj::h,li. S^^^ 

ti^=^mm^-'^t<n^yi^-AizMi>m^iz. mmm 

mm=f-i)^ih<D^y ly—M.^f^<D%-m^'T-'^lZ^LX. i 
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^OlZLXl^i>0V. &mWZ^C,tltzSSkmtM\m^-^ 

[0 1 7 4] mTitmeizts,Ki,(Dmmiz^ti{t. 

xi^^ox. Sii^mzmi^tLtz^mmn^-^ ^mm^ 
^xumrtiit^ mmm^Fonmm^mcDy ^ x^n^n 

tt<x^^. zom-k. mm(o%^X'^:?i.— hLut< 
^tiEgtow-r^cfc ^^cLrl^-^><75T% ^mmo^—'^^ 

^7t<D'r-'^^t^P,mitl^i±i^ZtU<iSi^X^m^m 
9.Ti>ztt<X't. S»<07l-— /<— :7D— ^R^ifr-S 
ztx\ lsiU^^(r>m?Si^i^^J^^ztt^-5!^trsiho 

20 [0 17 5] S3jt3S9ICE«t(7)^^IC^;ai±\ iyjL-^ 
^^0^—'5i(r>^^^^^—^[z±j>t^*)p^(Ot^jEf— 

t\z^^) mmmiSL<r>^iE izB.-o^mfz'nu ^ c i 

[0 17 6] ll^«1 0(zSa«(0*?giZj:tl(*. ii^JS 

mns^kmrnrnt^misir^ztt^mttji^j^ -f^iy^ 

[0 1 7 7] msR^l 1 fcIBK<;)^^(c^;h,(i\ SS^iS 

lizitnow^nis^n^mmnt. si^mstzgEtKa^s^s 

40 iami4^:^t < ntz-^^z t t<x^^o 

[0178] S^JtJS 1 2 &t>'iS3jt3S 1 3 iZ'SS.MiCDm^lZ 
cfctUfi, 2 x204fe|f||iJt<75««l3g^{c:3ltUT(*±rR 
CatHffiS^fr^CtT'ISJRfflBSI^fT^-:^. RGB^ 

^^-mos^mmomiSLmi^izi^LXit. m-o^^ 
mmzHi^x. ^^^^omrammoii^^f^ti^x^'Misi 
zfa-j<?(0-m^m.^m^i>ztiz^z>x^itx^iiX 

Z>izLXl^^<DX\ ^^?kt 3^^tX'%i\^(D^tLU:3i 

BB^^w.ti>^^iz}t'<x^ ^^mm^n^c < t^z 

tt<X^. miinti^:^^tzmKi>ztt<x^i>^ 
50 [0179] a* Jg 1 4 {z'^Kiom^tz ^ tiit. 
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zt^h^)> mmmz-^iz'^m^ti^^0vittdii\ 

^ssnr^^itx'. »iSi$k^-^^(omom^mmz]i;c 
fzSLmumm^iz^ ^mmmm^^mm^n^tz'^mr 

[0 18 03 issj^ni 5tzftm(D^^tz^Mt. 

X'^>=^^)miZ^i^LXH^. iyy hl^iyT.^ tti:nm 

t^i^uiiXmmmti^jEmzxtiLX'p^:Ltiz^^j. u 
[0182] 1 7 iciaijc(;)^^fc<i:tt(s. i m<r> 

i5>-^miE^—y)Uz'Dl^X. Ztl^i)Xti'=f—^Oti 
;u ^y <7 T 'V - ^' >U i: L r $ -B: ^ (C L r I ^ 

~ ;u ^^sm-r ^ C i: i^^^l <i: ^ o 
[0 18 3] liJjt^l 8(cEKfl)l§e9«Cj:tL(S. Rff£(D 

SiJjt JS 4 (D J: 9 \zm%'f— ^ 'J T ;u -51 jU □ -tz -y 
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[0 18 4] gfJjtlfil 9SU:fi5}t^2 OfCElt(7)»^(- 
<fcm^. «-I®3^^-^(7)9*>(7>4feS<DIl^i:. 3fe^ 
tDIl^ffi5»l(DJS^IC2 X 2(7)!l^ffi5>l(^(D4fe@(7)ISSI 
i Lr^ffl$4xf- 3fe^(Dlij|^4=(D-J5£5i'(7)ii^<t 

L X -y CO □ 7 tt- >f U X ^f>*' > VtiiEiOlSSp 
(7)IM^(D5&Ii^'JTJU^i' A^^'D-tz-y v>^ZL- -y hT? 

3}t^2(Dj:^/c. -Bi>^ 'Jrt(z^8^l^^^nfcl®^-f- 
'S^co9^^D4fe@cois^^!^#m7^-^ <t \^x*^mt^m 
^li. WliagJSii (CPU) r-tDv^? H^x7:7D</^Ai5i 

ic'JTJU^'f A^^^D-t 'yv'>':^^-'y h\^X%\^-^Mz 

[0 1 8 5] 81*35 2 1 \Z'&,m<!^§m\Z^Mt. m7L\% 
RG B'<-f'^— (D^ ^T'c? 3'fe^01i^E5)l(Dti^(D4fe 

gfDfiJt^e^iurs •feS«7'D'y^?3&^t>i±i:^3$nfc4feg 

^ttlESI^-ifiilD-yrric. •feig«^:7*D'y^i»Miai^$;h.fc 
4feS«!:L-C^feJ5Jc^C7);SJaj5fi!tii' (Ghli£5j'> 

[0 1 8 6] SS3jtJS2 2(zfai!c(D^B^lC^;txli\ ^tU^ 
^S¥fiE(/)tr<ftCD:7'Q -y ^5i'S9CD^i^|::OL>X, =&:7D'y 
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